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REPORT 


OF 


THE  COMMISSIONER  OF  AGRICDLTDRE. 


Department  of  Agriculture, 

Washington,  D.  0.,  October  2G,  1873. 
To  THE  President  : 

The  progress  of  events  counected*  with  the  administration  of  this 
Department  during  the  past  year  has  served  to  exemplify-,  not  only  its 
practical  tisefulness,  but  its  appreciation  by  the  people,  and  especially 
by  those  who  are  interested  in  the  pursuits  of  agriculture.  The  plant- 
ers and  farmers  of  the  country  seem  to  recognize  this  Department  as  a 
sentinel  upon  the  watch-tower  of  agricultural  interests;  to  mark  what- 
ever new  ideas  and  principles  may  be  developed  in  the  minds  of  men 
upon  that  subject;  and  to  discover  and  procure  such  new  and  useful 
seeds  and  plants  as  may  enable  them  to  keep  pace  with  agricultural 
progress  throughout  the  world. 

There  is  no  other  duty  which  devolves  upon  me  so  acceptable,  so 
agreeable,  and  withal  so  profitable,  as  the  correspondence  which  I  have 
sought  to  promote  with  agricultural  colleges,  societies,  and  individuals 
respecting  improvements  in  the  modes  of  cultivation  and  experiments  in 
its  practical  operations.    I  mean  no  disparagement  of  any  class  of  peo- 
ple when  I  say  that  the  contrast  between  thd  character  and  quality  of 
fiuming  in  different  portions  of  our  country  is  most  remarkable.  Whilst 
there  is  a  great  difference  in  the  natural  i^roducts  of  one  section  from 
ttose  of  another,  which  requires  different  modes  of  culture,  yet  there  are 
^^Grtain  fixed  principles  of  the  science  of  agriculture  which  ai*e  common 
^  l)oth,  and  the  neglect  of  which  can  never  be  disregarded  with  im- 
Pnnity.    The  planters  of  our  Southern  States  undertake  to  cultivate  too 
^^ch  land  with  too  little  diversity  of  crop,  thereby  disabling  them- 
^ves  from  obtaining  that  rotation  so  essential  to  successful  fai-ming. 
•*^^^  undoubtedly  grows  out  of  their  immediate  necessities,  the  con- 
fluences of  the  late  war,  from  which  time  only  will  relieve  them.    My 
^tteation  has  been  strongly  attracted  to  this  state  of  things,  and  it  has 
Stveu  me  great  satisfaction  to  sympathize  with  those  who  most  need 
^^  helping  hand  of  this  Department  of  the  Government.    Whilst  the 
I^^ple  of  the  Korthem  and  Middle  States,  apart  from  the  consideration 
^*  the  sacrifice  of  human  life,  were  rather  benefited  by  the  war  than 
^^iherwise,  the  people  of  the  Southern  States  were  greatly  impoverished. 
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The  Western  States,  now  rapidly  filling  up  with  a  population,  many  of 
whom  have  spent  almost  the  last  dollar  of  their  means  to  reach  their 
place  of  destination — they,  too,  have  claims  upon  the  consideration  of 
the  Government,  which,  I  do  not  hesitate  to  say,  have  been  largely 
aduiinistered  to  by  this  Department.  It  is  a  pleasing  task  to  supply 
want  when  it  can  be  done  consistently  with  a  proper  discharge  of  duty. 
And  I  feel  sure  that  the  actions  of  this  Department,  as  here  indicated, 
will  not  be  found  fault  with  by  any  portion  of  a  gxineroiis  people.  I 
may  safely  say,  without  the  fear  of  contradiction,  that  there  is  no  bra 
of  industry  in  our  whole  country  that  is  marching  forward  with  so 
steady  and  certain  a  step  to  improvement  as  that  of  agriculture,  and  it 
gives  me  great  satisfaction  to  know  that  the  judicious  recognition  by 
Congress  of  the  instrumentality  of  this  Department  has  enabled  me 
greatly  to  aid  the  effort  and  enterprise  which  have  taken  this  direction. 
It  is  through  this  influence  that  the  successful  experiences  or  useful  dis- 
coveries of  any  part  of  the  world  are  communicated  to  our  own  people, 
whereby  they  are  enabled  immediately  to  profit. 

I  have  taken  great  pains  to  impress  upon  the  southern  planters  the    I 
importance  of  turning  their  attention  to  the  cultivation  of  jute,  and  in 
giving  them  special  instructions  with  regard  to  its  culture,  manufacture, 
and  use.    By  the  instrumentality  of  this  Department  jute  was  first  intro- 
duced into  this  country  from  Calcutta,  and  now  its  cultivation  will  prob- 
ably become  one  of  the  established  industries  of  the  Southern  States.   I^ 
1872  there  was  imported  into  this  country  in  bales  41,851  tons,  costing 
about  $G4  per  ton  in  gold  at  the  place  of  exportation,  of  which,  adding 
duties,  transportation,  and  exchange,  the  cost  wiU  be  more  than  $4,000,000 
for  an  article  of  consumption  of  which  a  superior  quality  can  be  profltS" 
bly  raised  in  many  of  the  Southern  States.    Judging  from  the  tone  ^^ 
letters  received  from  parties  engaged  in  the  cidtivation  of  this  plants  * 
am  assured  that  it  will  soon  become  a  profitable  industry  to  an  exte^* 
now  scarcely  credible,  and  this  too  in  a  section  of  our  country  who^ 
diversity  of  product  and  certain  profit  are  so  desirable.    Ramie,  anott^*^ 
most  valuable  plant,  has  been  greatly  retarded  in  its  production,  by  t^^ 
difftculty  of  separating  the  fiber ;  no  machinery  having  been  invent:^^ 
which  will  accomplish  this  work,  although  large  rewards  have  be^^ 
oftered  by  the  British  government  to  inventors. 

The  failure  of  Congress  at  its  last  session  to  provide  for  the  publicati 
of  the  annual  report  has  subjected  the  Department  to  great  incon^  ^^ 
ience.  There  are  from  one  to  four  agents  in  every  county  of  ev^^ 
State  who  monthly  report  the  acreage,  condition  of  the  crop,  and  fit^* 
result,  which,  when  aggregated,  tabulated,  and  published  monthly,  affo  ^' 
such  information  as  keeps  the  subject  of  agricultural  products  out  ^^ 
the  hands  of  speculators,  and  thereby  protects  the  interests  of  produe^^^^* 
The  only  compensation  which  can  bo  given  for  this  most  useful  worfe:  ^^ 
that  we  can  supply  such  agents  with  our  aiuiual  and  monthly  publi^^' 

is,  and  seeds  for  distribution  to  the  farmers  around  them.    This,  ^ 
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mal  report,  we  liave  not  been  enabled  to  do.  There  ia  no  work 
iu  tbis  country  for  wbich  there  is  so  great  a  demand  as  the 
port  of  this  Department.  The  farmers  of  the  country  have 
■ng  accustomed  to  receive  it  that  they  cannot  understand  why 
lUl  be  any  iutermisaiou  iu  its  publication.  The  Senate,  in  their 
lion,  ordered  twelve  hundred  copies  to  be  printed  for  their 
a  necessarily  involved  the  composition  and  stereotyping  of  the 
ring  little  expense  to  be  incurred  in  supplying  the  nsu'al  num- 
•ies  for  general  distribution,  which  I  trust  that  Congress  vrhen 
lay  immediately  order. 

partment  is  in  the  daily  receipt  of  information  from  its  agents 
s  with  regard  to  the  results  from  superior  seeds  and  plants 
ve  been  distributed;  from  whicU.it  is  very  certain  that,  iu 
I  oats  alone,  the  increased  production  of  each  amounts  to  many 
f  bnshels.  Farmers  have  been  convinced  of  this ;  hence  it  has 
pleasure  of  Congress  from  time  to  time  for  several  years  to  in- 
1  appropriation  for  the  seed  department.  I  take  this  occasion 
t  that  the  ^vork  of  this  division  should  not  be  done  in  the 
)CGupiGd  by  the  Department.  If  a  bouse  were  built  for  this 
t  might  be  so  constructed  as,  in  a  great  measure,  to  esclnde 
hich  infest  the  rooms  now  occapied.  Such  a  building  might 
acted  for  ten  thousand  dollars,  the  appropriation  of  which  I 
id. 

owing  tabular  statement  will  show  the  quantity  and  kind  of 
tributed  by  the  seed  division  from  the  let  Jnly,  1872,  to  tho 
1,1873: 
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I  took  occasion  in  my  last  annual  report  to  note  Low  admirably  adapted 
and  judiciously  associated  ■nero  tlio  component  patta  of  tbo  Depflrtment 
to  promote  and  care  for  the  agricultural  and  Lorticnltural  interests  lA 
the  country.    Longer  esperieuce  confirms  this  opinion. 

The  division  of  horticulture,  pomology,  and  arboriculture  ianecessarily 
avery  important  one;  the  introduction  and  extension  of  utilizable  plants, 
valuable  for  their  commercial  products,  the  testing  of  fruits  and  intelli- 
gent advisory  dissemination  of  the  various  kinds  of  fruit-plants,  w* 
operations  oftentimes  slow  in  their  fulfillment,  as  they  are  tardy  in  do- 
velopment,  but  valuable  when  completed.  Years  may  elapse  between 
the  procaring  of  a  plant  and  its  final  disposition.  Fiber-plants  and  those 
of  like  character,  whose  ultimate  value  depends  upon  perfected  chemical 
aod  mechanical  manipulations,  should  not  be  too  hastily  laid  aside. 

In  the  Southern  States,  where  many  semi-tropical  products  may  he 
cultivated,  a  great  desire  is  being  manifested  to  experiment  with  raiions 
crops  not  hitherto  successfully  cultivated  there;  this  desire  increases  as 
a  knowledge  of  the  benefits  of  diversified  culture  extends.  Such  is  wie 
interest  taken  in  this  subject,  that  I  have  been  repeatedly  ruquested  to 
recommend  the  establishment  of  stations  or  farms  at  dilTereut  localitiM 
throughout  the  country,  for  the  purpose,  among  other  objects,  of  ac*!"' 
mating  seeds  and  plants  of  tropical  and  semi-tropical  kinds;  to  whicu 
I  have  always  replied  that  I  cannot  acquiesce  in  the  propriety  of  snch  a 
proposition,  for,  apart  from  the  vast  immediate  expense  which  socb 
establishments  would  require,  and  the  host  of  officers  and  employe's  that 
*t  would  necessitate,  I  have  great  doubt  whether  any  profitable  result 
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^ould  be  attained.  Whilst  the  human  system  may,  to  some  extent,  be 
icclimated  to  the  endurance  of  heat  and  cold,  and  perhaps  to  resist  causes 
)f  disease,  it  is  very  questionable  whether  any  plant  can  be  acclimated  to 
uiy  useful  piupose  out  of  its  native  element. 

The  improvements  in  the  grounds  of  the  Department,  especially  those 
)f  a  permanent  character,  are  being  completed  as  rapidly  as  means  allow, 
rhe  planting  of  the  arboretum  proceeds  slowly  on  account  of  the  difficulty 
>f  pi'ocuring  the  rare  species  and  varieties  to  which  the  wants  of  the 
jollection  are  now  reduced. 

The  arrangement  and  improvement  of  some  of  the  streets  of  Wash- 
ngton  have  so  affected  the  character  of  the  lot  heretofore  used  as  a 
)ropagating  garden,  which  lies  between  Four-and-a-half  and  Sixth 

eets,  as  to  render  \t  entirely  useless  for  the  purposes  of  this  Depart- 
nent ;  it  has,  therefore^  been  abandoned,  and  plants,  such  as  can  be  re- 
noved,liave  been  transferred  to  the  Department  grounds  and  buildings 
)repared  for  them  there. 

Tlie  filling  up  of  the  canal  and  construction  of  a  street  upon  part  of 
ts  location  has  thrown  out  a  strip  of  ground,  about  four  acres,  along  the 

•th  side  of  the  Department  ground,  which  by  an  arrangement  with  the 
Jommissioner  of  Public  Buildings  and  Grounds,  has  been  exchanged 
or  the  lot  above  referred  to,  and  will  be  properly  inclosed. 

The  importance  of  the  entomological  division  is  daily  becoming  more 
mportant.    An  illustration  of  the  injuries  done  by  insects  to  the  farm- 

;  and  planters  will  be  found  in  the  statement  by  the  statistician  of  the 
department,  who  estimates  the  loss  of  cotton  by  worms,  the  present 

ison,  at  half  a  million  of  bales,  which,  at  $75  per  bale,  represents  a 
)S8  of  $37,500,000.  A  loss  of  ten  per  cent,  of  the  wheat-crop  by  the 
epredation  of  insects,  whicli  cannot  be  deemed  an  extravagant  assump- 
on,  means  this  year  a  loss  of  twenty-five  million  of  bushels,  worth  as 
lany  dollars.  These  data  lead  necessarily  to  the  conclusion  that  the 
bservations  and  study  of  the  entomologist  constitute  an  important 
ranch  of  agricultural  knowledge.  Some  insects,  as  the  western  po- 
ito-beetle,  and  others,  have  already  been  extensivelydestroyed,andthe 
reps  saved,  by  the  use  of  Paris  green  and  flour,  and  experiments  are 
ow  being  made  to  test  its  efficacy  in  destroying  the  much-dreaded 
otton  caterpiller.  A  circular  has  been  issued  to  ascertain  how  much 
as  been  accomplished  in  this  direction  during  the  present  season, 
nd  as  soon  as  answers  shall  have  been  received,  the  facts  will  be 
•ublished  in  the  reports. 

Daring  the  past  year  an  additional  room  has  been  fitted  up,  which 
nil  be  devoted  to  an  exhibition  of  economic  entomology,  and  adapted 
o  the  rapidly  increasing  collection  of  beneficial  and  injurious  insects, 
md  arranged  to  illustrate  some  of  the  most  prominent  vegetable  pro- 
lucts  and  their  enemies,  giving  at  a  glance  all  the  injurious  species 
)reying  upon  each  product,  in  their  different  stages.  Here  will  be  shown, 
00,  the  architecture  of  insects ;  their  cases,  nests,  galls,  coco< 
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specimens  showing  how  all  kinds  of  vegetable  and  animal  substane 
are  injured,  eaten^  mined,  or  otherwise  destroyed  by  insects,  so  that 
farmer  may  at  once  recognize  them  by  their  work.    All  of  which  will  be 
classified  according  to  the  latest  and  best  systems,  and  identified  by 
their  names,  localities,  &c.,  making  the  whole  of  great  practical  value  to 
the  student  of  entomology. 

During  the  past  year  the  work  of  the  botanical  division  has  b 
energetically  prosecuted.  The  collections  of  several  of  the  Goveni  o1 
exploring  exx^editions  have  been  received,  as  well  as  some  from  private 
individuals.  Over  5,000  specimens  have  been  added  to  the  herbarium 
Packages  comprishig  several  thousand  specimens  have  been  prepare< 
and  forwarded  to  men  of  science  in  Switzerland,  Gcrmanj^,  Austria,  an< 
to  the  Imperial  Herbarium  of  St.  Petersburg ;  and  many  packages  c 
duplicates  are  ready  for  distribution  to  scientific  societies  of  our  oW 
country. 

I  respectfully  suggest  that  this  division  should  embrace  a  full  colle< 
tion  of  sections,  of  convenient  size,  of  all  the  forest  trees  of  our  coul 
try,  so  arranged  as  to  exhibit  their  natural  character  of  bark,  with  lonf 
tudinal  sections  showing  the  appearance  of  the  wood  and  its  adaptatio: 
to  purposes  of  economy  in  the  arts — as,  for  building  or  cabinet  work- 
each  accurately  named  and  accompanied  with  specimens  of  its  firu 
and  leaves.  Such  a  collection  would  have  an  especial  value,  as  presen 
ing,  comprehensively,  the  richness  of  our  country  in  the  variety  an 
qualities  of  our  forest  vegetation,  and  would  offer  a  rare  opportunii 
to  students  and  men  of  science  for  instruction  in  this  department  < 
knowledge.  And  in  connection  with  this  subject  I  suggest  that  tl 
approaching  Centennial  Exposition  affords  an  additional  argument  f\ 
the  preparation  of  such  a  collection  of  our  forest  specimens.  Such 
work  will  not  be  done  by  any  priVate  individual,  and  it  seems  to  1 
peculiarly  fit  that  this  feature  of  our  great  country  should  be  sho\^ 
through  the  medium  of  this  Department.  This  would  require  an  appr 
priation  by  Congress  not  exceeding  two  thousand  dollars. 

An  individual  in  Aiken,  S.  C,  well  known  for  his  researches  in  fungi  ai 
thelower  order  of  vegetation,  ispossessed  of  a  large  and  valuable  collects 
of  specimens,  the  result  of  thirty  years'  accumulation,  which  he  propos 
to  sell  for  one  thousand  dollars.  It  occurs  to  me  that  the  opportuni 
of  securing  so  valuable  a  collection  should  not  be  neglected,  when  it 
considered  that  this  field  of  study  is  so  abstruse,  and  has  been  so  litt 
prosecuted,  and  that,  there  are  in  the  country  so  very  few  reliable  ju 
authentic  collections. 

The  operations  of  the  statistical  division  are,  year  by  year,  becoi 
ing  more  accurate  and  comprebensi  ve.  The  crop-reporting  system,  thou( 
an  unpaid  service,  is  more  eflicient  and  reliable  than  any  other  mea: 
emplojed  to  ascertain  the  condition  of  growing  crops.  It  is  similar 
that  employed  by  associations  and  trade-boards,  except  that  it  is  mo 
extensive,  regular,  and  prompt  in  communication,  more  systematic  ai 
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thorough  in  detail,  and  more  intelligent  and  practical  in  the  material  of 
its  returns.    There  are  now  sixteen  hundred  counties,  which  include 
nearly  all  of  much  importance  in  pi^oduction,  represented  each  by  a 
principal  correspondent  and  board  of  assistants,  selected  from  the  most 
intelligent  and  public-spirited   farmers.    The  work  of  the  statistical 
division  includes  also  the  entire  range  of  agricultural  statistics,  and 
embodies  and  epitomizes  the  facts  of  American  agiicnlture,  as  created 
^y  systematic  experiment,  current  practice,  the  work  of  agiicultuj*al  or- 
ganizations, and  the  movement  of  intercontinental  and  exx)ort  trade. 
^or  does  it  neglect  altogether  the  experience  and  practice  of  foreign 
countries,  the  extent  of  their  production,  and  range  of  prices.    Still  more 
attention  will  be  given  to  this  Held  which  has  nich  intinmte  relation  to  our 
^^n   agricultural  prosperity,  in  affording  a  market  for  our  surplus  pro. 
<iucts,  and  in  furnishing  suggestions  of  economy  and  skill  in  practice  and 
diversity  and  profitable  extension  in  production.    To  this  desirable  end 
the  statistician  was  sent  to  Europe  the  past  summer  to  peifect  exchanges, 
^  establish  relations  of  statistical  reciprocity,  investigate  statistical 
^^tliods,  and  thus  increase  and  perfect  the  resources  of  the  statistical 
division  in  this  direction.    Tlie  importanc*e  of  foreign  agricultural  sta- 
"Stics  is  indicated  by  the  constantly  increasing  value  of  our  agricultural 
^^ports,  which,  in  the  fiscal  j'ear  of  1872,  amounted  to  the  magnificent 
S'lUi  of  $406,394,254, including  $1,773,710  for  living  animals;  $75,287,133 
^^^    animal  products;    $84,751,688  for  breadstuffs;    $182,988,835  for 
*^tton  and  cotton  products ;  $15,240,872  for  wool  in  its  various  forms, 
^^d  $46,352,010  for  oils,  vegetables, tobacco,  and  miscellaneous  products 
^*   ^igricidture,  either  raw  or  manufactured. 

There  has  been  an  increase  of  upwards  of  four  hundred  volumes  to 
^^  library  of  the  Department  the  past  year.  Of  this  increase,  about 
^'^o  hundred  volumes  have  been  presented  by  the  authors  and  by  for- 
^'3gm  agricultural  and  scientific  associations,  and  from  State  boards  of 
^Si^culture.    The  aggregate  number  of  volumes  is  about  6,000. 

"W'e  continue  to  receive  transactions  of  all  the  leading  agricultural 

^^^ieties  of  England,  France,  Gennany,  and  Italy,  as  well  as  from  sev- 

^^^1  gOTernments  in  Central  and  South  America.    To  the  courtesy  of 

^h^   Canadian  government  we  are  indebted  for  full  reports  on  the  agri- 

^^ture,  fisheries,  public  works,  statistics,  &c.,  of  the  Dominion.    The 

^^l^x-ary  contains  nearly  complete  sets  of  the  transactions  of  the  boards 

?*    agriculture  of  the  leading  States  for  the  last  twenty  years.    The 

^^ids  of  trade  of   the  chief  cities  of   the  Union  have  presented 

^^^^'^ixplete  sets  of  their  reports.    All  the  associations  referred  to  continue 

^^  forward  theii*  current  volumes  as  fast  as  published. 

In  all  the  standard  works  on  agriculture  and  its  cognate  branches  of 
^"tany,  geology,  chemistry,  and  entomology,  the  library  is  now  un- 
^^^btedly  the  most  complete,  in  this  country  at  least.  It  is  in  constant 
^*^  by  the  clerks  of  the  Department,  and  in  fact  is  indispensable  for 
^tference  in  conducting  its  large  correspondence. 
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Of  the  numerous  pamphlets  presented  to  the  library,  those  possessing 
permanent  interest  or  value  are  classified  and  bound  together;  sncli  as, 
tlie  reports  of  the  dairymen's  associations,  and  those  of  the  State  com- 
missioners on  tlie  fisheries;  those*  of  a  more  miscellaneous  natm«  are 
bound,  those  of  each  State  by  themselves,  and  lettered  with  the  name 
of  the  State  to  Avhich  they  refer. 

The  librarian  is  now  engaged  in  the  preparation  of  a  cxitalogue  of  the 
library.  This  is  a  task  which  requires  nmch  time,  labor,  and  knowl- 
edge. The  full  title  of  each  book  will  be  copied  under  the  author's 
name;  then  a  classification  of  subjects,  and  a  cross-reference,  com- 
prising a  short  abstract,  (generally  in  one  line,)  of  the  titles  of  all  the 
books  in  the  library  refening  to  any  particular  subject.  The  great  as- 
sistance of  this  arrangement  to  those  engaged  in  the  investigations  and 
correspondence  of  the  Department  is  obvious. 

The  shelving  on  the  west  side  of  the  room,  completed  last  year,  is 
already  nearly  filled  by  the  steady  increase  of  the  library-.    An  appro- 
priation of  $500  was  made  last  winter  to  carry  the  shelving  and  gallery 
across  the  south  end;  but  this  sum  may  be  insufiicient  for  the  purpose. 
As  this  additional  space  will  be  indispensable,  in  the  course  of  a  year  ot 
two,  for  the  natural  increase  of  the  library,  I  therefore  respectfully  sug- 
gest that  an  additional  appropriation  of  $500  be  made.    This  improve- 
ment would  also  add  to  the  beauty  and  symmetrical  appearance  of  tl*^ 
room,  already  so  attractive  as  to  be  constantly  noticed  by  visitors. 

Among  the  most  important  additions  to  the  library  the  past  year, 
'^Sowerby's  English  Botany,"  in  11  volumes,  comprising  colored  flgurr 
and  descriptions  of  all  the  plants  grown  in  Great  Britain,  and  t^^^ 
"Flora  Franjaise,''  a  similar  work  on  the  plants  of  France.    These,  a*^^ 
other  works  of  a  scientific  character,  are  very  expensive;  and  topu^^^^^^' 
chase  them  and  the  various  scientific  periodicals  of  Europe  and  Am^^^^" 
ica,  so  as  to  keep  abreast  with  the  rapid  progress  of  modem  scienc^*^' 
renders  necessary  the  usual  appropriation  by  Congiess  for  the  increa^^^^^ 
of  the  library. 

The  microscopic  division  of  this  Department  was  established  a  lit'        ^] 
more  than  a  year  ago,  and  has  for  its  objects  the  investigation  of  - 
subjects  relating  to  agi'iculture  which  require  more  minute  observatio*::^^^^^ 
in  their  examinations  than  can  be  made  with  the  naked  eye,  whetL-^-*^^ 
they  belong  to  the  animal,  vegetable,  or  mineral  kingdom.    'NmneTCC^^^^^^^' 
letters  of  inquiiy  upon  subjects  of  the  character  here  referred  to,  h  ^^^^^ 
been  received  from  time  to  time,  by  the  Depaiiment,  the  responses 
which  had  long  urged  the  necessity  of  such  a  division.    Thus  far  19^"^ 
niicroscoinst  has  made  some  investigations  into  the  organic  structi-^^^^ 
and  the  mode  of  growth  of  plants,  but  his  attention  has  been  chie^^^*'^ 
directed  to  their  diseases,  and  especially  to  those  which  i\re  supposed---^  ^ 
originate  from  a  class  of  very  minute  organisms  called  parasitic  fun       Sh 
several  thousand  species  of  which  are,  as  individuals,  invisible  to  ^f^^^ 
naked  eye,  and  appear  as  mere  pigments  of  different  colors  scatteK^^*"^ 
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er  the  surface  of  the  plants  on  which  they  grow,  and  from  which  they 
aw  theii*  nourishment.  Under  the  power  of  the  microscope  these  mi- 
Lte  parasitic  plants  are  beautifully  revealed,  so  that  their  organs  and 
ode  of  growth  can  be  accurately  studied.  In  the  choice  of  subjects 
r  investigation,  the  microscopist  has  been  intiuenqed  principally  by 
titers  received  from  agriculturists  in  different  sections  of  the  country, 

10  are  desirous  of  ascertaining  the  causes  and  remedies  of  those  dis- 
ses  which  are  laying  waste  their  crops,  and  rendering  theii-  labors 
Ineless.  Potato-rot,  peach-yellows,  onion-rust,  pear-blight,  orange- 
ight,  and  other  diseases  have  been  thoroughly  studied,  and  their  pe- 
iiarities  noted.  Careful  observations  have  been  made  on  the  habits  of 
reral  species  of  fungi,  inhabiting  the  different  plants,  and  accurate 
Awings  of  them,  at  different  stages  of  their  giowth,have  been  made. 
I  these  have  been  published  at  various  times  in  our  reports.  It  is  be- 
ved  that  a  considerable  number  of  new  facts  have  been  developed, 
i  a  way  opened  by  which  those  diseases,  in  some  of  their  forms,  may 
more  philosophically  and  successfully  treated,  and  their  ravages  in 

le  degi^ee  counteracted.  These  investigations  will  be  continued  in 
;iire  with  increased  energy,  with  the  assurance  that  if  but  a  single 
ectual  remefly  can  be  discovered  which  will  stiiy  the  progress  of  any 
B  of  the  diseases  named,  the  advantages  accruing  to  the  agriculturist 

11  exceed  a  thousand-fold  the  expense  incurred  in  their  investigation. 
rhe  total  amount  appropriated  to  this  Department  for  the  fiscal  year 
iing  June  30, 1873,  was  $203,440.  Of  this, amount  I  have  expended 
[)8,046.73,  under  the  following  heads  of  appropriations,  viz: 

aries 875,889  73 

ilecting  Btatistios 14,442  33 

rcluisey  &c.,  of  seeds  and  X)lant8 55, 000  00 

iBenm 3,903  90 

miture,  cases,  and  repair 3, 908  13 

)rary 1,750  00 

boratory 700  00 

porimental  garden 10, 000  00 

utingcnt  expenses 11, 452  64 

pro  vement  of  grounds 21, 000  00 

Total $198,046  73 

Leaving  an  unexpended  balance  of  $4,393.27,  which  will  be  ami)le  to 
y  all  unsettled  bills  incurred  by  this  Department  during  the  fiscal 
ar  ending  June  30, 1873. 

The  amount  appropriated  for  the  current  fiscal  year  is  $257,730, 
cclusive  of  $20,000  for  printing,  which  is  drawiA  directly  from  the 
lited  States  Treasury,  by  the  Public  Printer,  and  a  rfiappropriation  of 
,180.02,  to  pay  an  unsettled  account  against  the  Denartment  incurred 
1871.)  Of  this  amount  I  have  expended  $51,040.00,  under  the  follow- 
f  heads  of  appropriations,  viz : 
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Salaries $12 

Collecting  statistics 1 

Purchase,  &c.,  of  seeds  aud  plants 7 

Museum 

Library 

Laboratory 

Experimental  garden 1 

Contingent  cxiienses 2 

Improvement  of  grounds 2 

Postage 20 

Total $51 

Leaving  an  unexpended  balance  of  tbo  approi>riation  for  the  c 
fiscal  year  of  $206,689.04:,  which  I  deem  sufficient  for  the  legitini; 
eratious  of  this  Department. 

The  estimates  for  the  next  fiscal  year  were  transmitted  to  th 
orablo  Secretary  of  the  Treasury,  in  accordance  with  law ;  the; 
made  with  due  regard  to  economy,  and  are  indispensable  to  theeiii 
of  the  Department. 

I  have  the  honor  to  be,  most  respectfully,  your  obedient  s€ 

FKED'K  WATT 
Commissioner  of^Agrlctil 


REPORT  OF  THE  STATISTICIAN. 

;  I  have  the  honor  to  present  my  ninth  annual  report  as  etatisti- 

I  of  the  Department  of  Agriculture.  While  the  crop-reporting  system 
peration  in  the  statistical  division  has  been  growing  in  complete- 
3  and  efficiency,  stimulating  State  and  district  eft'orts  by  similar 
antary  agency  in  different  parts  of  the  country,  and  gradually  edu- 
.ng  the  people  to  the  importance  and  necessity  of  accuracy  in  statis- 

II  returns,  it  should  be  remembered  that  this  means  of  statistical 
ection  is  but  one  of  the  functions  of  this  branch  of  the  Department 
vice.  The  gathering  of  the  official  records  of  the  census,  of  State 
e^sors,  of  boards  of  trade  and  industrial  organizations,  and  the 
alts  of  individual,  experiment  and  investigation,  requires  constant 
or  and  research;  and  tiie  official  statistics  of  foreign  governments, 
ieties,  and  technical  schools,  and  the  labors  of  eminent  professors  of 
>lied  science,  demand  equal  activity  and  assiduity.  No  portion  of  the 
nain  of  social  science,  no  section  of  the  range  of  political  economy, 
I  fail  to  reveal  facts  of  value  to  the  ruralist  in  the  practice  of  his 
ny  arts  based  on  many  sciences. 

^ince  the  report  of  1872  was  presented  I  have  spent  a  few  months  in 
rope  for  the  purpose  of  investigating  more  thoroughly  the  statistical 
thods  of  the  principal  governments,  of  making  arrangements  for 
uable  exchanges,  and  of  obtaining  a  nearer  and  clearer  view  of  the 
ts  of  European  agriculture,  especially  such  as  may  be  applicable  to 
►  conditions  affecting  rural  advancement  in  this  country. 
[lie  government  offices  of  London,  Paris,  Berlin,  and  Vienna  were 
ited,  and  every  facility  was  courteously  furnished  for  investigation 
their  statistical  met  ods  and  their  operations  in  aid  of  agriculture. 
B  official  representatives  of  the  United  States  at  these  seats  of  gov- 
ment  promptly  rendered  all  desired  aid  in  procuring  facilities  for 
h  investigation.    There  is  a  great  diversity  of  organization,  scope, 

1  action  of  the  agricultural  departments  of  these  governments.    Some 
connected  with  other  branches  of  administration,  and  others  are 

ested  with  the  dignity  of  full  departments.    An  increasing  importance 

>f  late  accorded  to  them,  and  they  are  eminently  becoming  more  effi- 

it  and  useful.    They  are  generally  organized  upon  a  foundation  of 

breadth  than  thatof  our  own,  but  pursue  investigation  with  greater 

2  ty  and  thoroughness,  and  are  enabled  to  do  so  by  more  liberal 
>ix)priations  of  money,  thereby  rendering  their  special  reports  of 
ater  value.  Their  annual  reports  are  of  less  interest,  and  do  not 
>ear  to  have  a  very  extended  circulation.  An  exposition  of  the  main 
bures  of  these  organizations,  and  of  the  facts  which  they  present,  will 

more  fully  presented  in  issues  from  time  to  time  of  the  monthly 
L  annual  reports. 

ti  the  present  report  will  be  found  more  than  the  usual  amount  of 
t^ensed  tabular  statement,  designed  to  supplement  the  primitive  and 
nentary  presentation  of  fact  so  common  in  statistical  reports,  and 
VQ  the  statistical  student  much  of  his  labor  of  analysis  and  deduc- 
Lx.  It  has  been  thought  especially  desirable  to  give  important  state- 
^tsas  much  of  continuity  and  completeness  as  possible,  to  increase 
'ir  value  for  reference,  and  to  enhance  their  labor-saving  i)ower  ip 
J^k  of  investigation. 
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THE  CROPS  OF  1873. 

Corn. — Owing  to  wet  weather  in  spring,  the  planting  was  univer- 
sally late.    Througbout  tbe  Eastern,  Middle,  and  Northwestern  States 
the  failure  in  germination   was  very  general.    This  is  partially  ac- 
counted for  on  the  supposition  that  the    seed-corn,  not  sufficiently 
ripened  in  the  autumn,  was  injured  by  the  severity  of  winter-freezing. 
Poor  seed,  heavy  rains,  a  cold  spring,  and  the  depredations  of  worms 
occasioned  an  almost  unprecedented  amount  of  replanting,  often  the 
second,  and  in  not  a  few  cases  the  third,  and  even  the  fourth  tiDie. 
Many  counties  in  the  latitude  of  Missouri  and  Southern  IlliDois^  re- 
ported much  of  the  projected  area  of  the  crops  unplanted  on  the  Is* 
of  June.    In  the  Pacific  States,  and  in  those  east  of  Indiana,  an  eai'lj 
drought  checked  growth,  while  in  the  Mississippi  Valley  and  through- 
out the  South  protracted  wet  weather  hindered  cultivation  and  multi- 
plied weeds  and  grass.    These  combined  causes  left  the  crop  in  a  back- 
ward and  unfavorable  condition,  when  a  change  for  the  better  occurred, 
and  the  mouths  of  July  and  August,  the  coni-making  season,  were 
more  propitious.    Still  the  losses  of  the  early  summer  could  not  b^ 
wholly  repaired,  and  the  chinch-bug  levied  heavy  contributions  in  po^' 
tions  of  the  great  corn-growing  region,  while  grasshoppers  proved  d^" 
structive  in  sections  of  Wisconsin,  Iowa,  and  Kansas.    The  tables  sho^ 
substantially  the  result,  as  their  figures  are  verified  by  the  crop  mov^^ 
ment  of  the  year. 

Wheat. — ^The  wheat-crop,  during  every  stage  of  grow^th,  was  in  ai^ 
vance  of  that  of  1872.    The  improvement  in  winter-wheat  was  qnit^^ 
marked  in  the  Middle  States,  in  Ohio,  and  Michigan,  and  in  Kansas. 
Indiana  and  Illinois  drought  retarded  seeding  and  germination,  leavinj^ 
the  plants  too  weak  and  shallow-rooted  to  endure  well  the  wintei'j 
changes  of  temperature.    In  the  South  the  crop  was  less  promisin^^ 
throughout  the  season  than  in  1872.    The  indications  of  April  were  ful-- 
filled  in  the  later  record,  as  to  the  fall-sown  area,  except  that  prospects^ 
gradually  brightened  towards  the  harvest  in  Indiana  and  Illinois.    The^ 
spring- wheat  crop  was  remarkably  fine  in  all  its  stages,  yielding  returns^ 
rarely  exceeded,  and  making  the  aggregate  product  of  this  cereal  greater, 
with  the  exception  of  that  of  1869,  than  in  any  year  of  the  past  decade. 

Oats. — An  increase  of  7  per  cent,  in  area  of  oats  is  estimated.    Early^ 
in  the  season  the  crop  prospect  was  more  than  usually  good  j  duringT' 
the  month  of  June  there  was  a  decline  in  condition  in  most  of  the  States 
north  of  the  fortieth  i)arallel,  and  in  Maryland  and  Virginia;  in  tbep^ 
Southern  States  they  were  generally  harvested  early  in  the  month.. 
The  liability  to  rust  in  oats  in  southern  latitudes  is  so  great  that  ex- 
treme care  is  exercised  to  obtain  kinds  found  to  be  most  reliable  in  thi»^ 
respect.    There  is  a  variety  known  as  the  "red,"  or  "rust-proof  oat*,"' 
very  widely  sown,  and  claimed  to  have  successfully  resisted  rust  for^ 
twenty  years  in  one  locality.    The  result  was  a  yield  somewhat  dimin^ 
ishcd  in  the  aggregate,  generally  full  in  the  South ;  and  in  the  North^ 
very  generous  in  Vermont,  Minnesota,  and  Oregon. 

llAY. — ^There  appears  to  bo  a  tendency  to  enlarge  the  area  of  clover^ 
nearly  all  the  States  reporting  increased  breadth  in  1873.  It  is  foancL 
that  in  all  clay  soils,  or  those  with  a  clay  subsoil,  in  the  South  there  i^ 
little  difficulty  in  getting  a  good  growth  of  clover.  Cultivators  thert^ 
are  changing  their  opinions  on  this  point,  as  they  see  the  results  o^ 
experiment  and  learn  the  conditions  of  success.  Severe  droughts  oi-' 
intense  heat  upon  light  soils  are  trying  to  the  plant  before  it  is  fairly 
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rooted,  as  in  the  sands  of  New  Jersey  in  1872,  where  much  of  the  young 
clover  was  kiUed  by  the  severity  of  the  drought  of  that  year.  Drought 
in  JuDe  reduced  the  condition  of  all  grasses  in  the  Eastern  and  Middle 
States,  and  in  Ohio,  Michigan,  and  California.  Later,  in  the  latter  part 
of  June  and  in  July,  refreshing  rains  greatly  revived  the  sections  suffer- 
ing from  drought  and  greatly  increased  the  prospect  for  a  hay-crop. 
The  average  rate  of  yield,  as  ultimately  estimated,  was  nearly  as  large 
as  la  1872  for  the  entire  country. 

Cotton. — Tlie  tendency  to  increase  in  area  of  cotron  has  been  strong 
for  several  yeans,  checked  onl}^  by  the  recurrence  of  low  prices  when 
large  yields  have  been  obtained.    In  1873  the  increase,  estimated  at 
about  10  per  cent.,  was  evidently  not  overrated.    The  controlling  influ- 
ence of  the  cotton  mania  is  about  equal  with  the  mere  laborer  and  the 
land  i)roprietor,  and  appears  to  be  little  weakened  by  the  repeated  ex- 
pression of  the  deliberate  judgment  of  all  intelligent  men  who  sec  the 
inexi>re88ible  folly  of  enlarging  this  culture  to  the  neglect  of  everything 
else.     While  acknowledging  the  error,  and  coun.seling  reduction  of  area, 
many  plantei-s  will  quietly  enlarge  their  own  breadth  of  cotton  to  reap 
the  benefit  of  a  presumed  decrease  in  the  aggregate,  and  thus  tend  to 
keep  np  production  to  its  highest  point.    This  selfishness  of  producers 
defeats  its  own  aims.    The  selflshness  of  consumers  is  equally  intense, 
caring  nothing  for  the  building  up  of  a  great  section,  and  only  desirous 
of  cheap  cotton  at  any  cost  of  deprivation,  poverty,  and  industrial  help- 
lessness of  its  growers.    The  question  at  issue  is  not  one  of  mere  quan- 
tity of  cotton  grown;  it  is  one  of  growing  cotton  exclusively — the  pur- 
suit of  one  idea  in  industry- — the  attempt  of  a  people  of  nine  or  ten 
'"billions  to  live  on  $30  per  capita  received  for  cotton,  with  which  to  buy 
bread  and  meat,  butter  and  cheese,  hoi*ses  and  mules.    The  folly  that  is 
fought  is  that  of  spending  the  entire  summer  in  killing  grass,  and  bur- 
dening the  railroads  in  the  winter  with  freights  of  hay  from  the  West; 
^  sittmg  in  the  shade  of  a  hickory  tree  waiting  for  ax-helves  to  be 
brought  from  the  Korth;  of  forfeiting  title  to  mountains  of  iron  by  re- 
fusal to  pay  nominal  taxes,  while  complaining  of  the  tariff  on  the  metal 
?^  Which  i)lows  and  hoes  are  fabricated.    If  half  the  area  of  grass  that 
^®  Punished  so  vigorously  in  cotton-fields  were  allowed  to  grow,  it  would 
®^<le  the  soil  and  preserve  for  use  its  stores  of  fertility,  feed  domestic 
^Uinaals,  save  millions  spent  in  commercial  fertilizers,  furnish  a  restora- 
^*Ve  rotation,  and  soon  enable  the  remaining  half  of  the  present  cotton- 
?^l<is  to  produce  a  full  supply  of  cotton  at  half  the  present  cost.    This 
?8  What  is  meant  by  counsels  to  planters  to  abandon  the  present  system; 
^^  furnishes  the  only  escape  from  continued  dependence  and  comparative 
P^'^erty ;  and  it  is  the  duty  of  this  Department  contiimally  to  mge  it  in 
^tter  disregard  of  the  selfish  but  mistaken  ideas  of  speculators  or  con- 
^^Uxers,  who  are  too  short-sighted  to  see  that  it  furnishes  the  only  hope 
J?*^  permanently  abundant  and  regular  supplies  of  cotton.    Speculators 
^^  Xiot  desire  this  abundance  and  regulaiity;  all  honest  manufacturers 
^^  ^esureboth. 

^he  spring  of  1873  was  not  deemed  favorable  for  a  heavy  crop.  Ai^ril 
^^B  a  cold  month;  much  seed  rotted  in  the  ground.   May  was  very  wet, 
preventing  work,  for  which  the  growing  grasses  (weeds)  created  an  in- 
^Jeaaed  demand.    Our  returns  made  the  crop  at  least  two  weeks  later 
^*^5in  nsnal.  The  State  averages  of  comparative  condition  in  June  ranged 
*^in  85  in  IS'orth  Carolina  to  102  in  Florida.    In  July  the  general  aver- 
age of  condition,  compared  with  a  full  crop,  (which  is  rarely  if  ever 
^alized,  so  many  are  the  drawbacks,)  was  about  90.    In  Septemi^ 
^^ly  causes  of  deterioration  were  rains  and  worms,  "the  former 
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destrnctive  than  severe  droughts  of  former  years,  the  latter  lens  sotbaii 
in  Bome  former  visitations,"  Hains  in  Jiinc  were  more  general,  aod  far 
heavier  than  usual.  There  nas  more  in  Jnly  than  in  that  montli  of  the 
previons  year,  from  North  Carolina  to  Mississippi^  and  Id  AngU8t,iii  some 
locations,  there  was  too  much  moisture  for  the  highest  good  of  the  crop. 
Ab  compared  with  returns  of  condition  in  1872,  those  of  September  nere 
higher  in  Arkansas  and  Tennessee,  and  lower  in  the  remaining  States; 
the  average  of  the  whole  being  somewhat  lower.  The  season  for  mir 
turing  and  picking  was  quite  favorable,  and  the  result  of  the  cotton 
movement  reveals  a  crop  not  quite  so  heavy  as  that  of  1872,  in  propor- 
tion to  acreage,  thus  verifying  the  close  accuracy  of  all  reports  of 
condition  up  to  October,  while  the  returns  of  probable  yield  in  that 
month  were  too  low,  as  is  apt  to  be  the  case  in  local  estimates  of  total 
quantity  iu  harvest  time. 

Other  crops. — For  details  of  other  crops  reference  is  made  to  the 
following  table  of  estimates,  affording  opportunity  for  local  comparison 
with  former  estimates: 

for  1373. 


P™lutU, 

|a 

< 

i 
1 

: 

U.VIS 

ess,  000 

116, 000 
1,305,000 

mooo 

371,000 
8,097,000 

1-13 

IS 

£5.015 

tool 
7a 

*?s 

'WheH 

^^= 

do... 

'.'.'.'.'.".'.'.".'ilo";i 

\m 

TobKOO 

HW 

::;;;-.::;:iitai: 
••" 

t,aoisoo 

.03 

i.3S4.exi 

12  30 

■uwM|; 

l,4ffiS.(t79 

ni^iu. 

Ut«  ll*U 

1. 301,000 
180,000 
40,000 

'IS 

1.03 

34,  «M 
11,957 

J,  117 
31, 3711 

6d».333 

100 

'fis 

fc-:"::;;::::::::::;:;:::::t::: 

iSKbeiv.;.:;;.;;; 

potatoes 

::":v,:::::3S:::: 

■■Is 

Haj 

•°^- 

io,«57.a« 

703,  nu 

.„..„,. 

VEEUO 

B7,O0O 

3KIO00 

S,0rftOOO 

eM,soo 

M.S 

SIS 

-  41 

BlUHKl 

40 

1 4s5,en 

|Sfe.v::::;:;;:. 

do.... 

•^5 

Hit 

'"" 

11,  oa."" 

1,085,334 

1B,1IMW 

KEPOET   OF   THE   STATISTICIAN. 


19 


Table  showing  the  product  of  each imncipal  cropf  tfr. — Ccutinuod. 
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Tabk  thowlmj  Ike  proHuct  of  each  jirijiiijin/  cMji.  ifx. — CoDtiililcd. 
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k  lyhowUuj  the  product  of  each  principal  crop^  tfc — Contiunod. 
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TahU  eboiviiig  Ihepi-odact  (ff  earJi  Jirincipal  cro^,  ^-c. — Coiiliniieil. 
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Total  average  cash  value  2)cr  acre. 
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co:NrDiTiox  or  farmanimals. 


The  coudition  of  domestic  auimals,  upon  farms,  durinp^  the  year  1873, 
has  on  the  whole  been  favorable.  The  winter  of  1872-'73  was  one  of  un- 
usual and  protracted  cold,  but  was  dry  and  comparatively  uniform,  in 
temperature,  with  few  sudden  cUinges  and  few  storms  of  rain  and  sleet 
followed  by  freezing  weather.  There  was,  therefore,  less  of  suffering  and 
loss  inflicted  upon  unsheltered  animals  by  winter  stones.  The  severity 
of  the  winter  in  certain  sections  induced  greater  care  and  more  attention 
to  feeding.  Many  stock-keepers,  in  regions  in  which  winter  care  of  ani- 
mals has  been  extremely  exceptional,  appear  to  have  reached  the  conclu- 
sion of  the  Kansas^correspondent  who  wrote :  "  I  have  learned  fromo1>- 
servation  that  a  cow,  when  well  sheltered  and  watered,  can  bo  kept  on 
less  than  one-half  the  feed  required  when  left  to  the  exposure  of  winter 
storms.''  It  is  certain  that  the  districts  in  this  country  are  very  limited  in 
which  farmers  can  afford  to  winter  stock  without  any  provision  for  shel- 
tering and  feeding  them;  in  point  of  literal  fact,  there  are  no  regions  in 
which  some  such  provision  for  occasional  emergencies  is  not  necessary. 

In  the  Paciflc  States  and  in  the  Territories,  Utah  forming  the  most 
prominent  exception,  the  winter  might  be  considered  a  mild  and  pleasant 
one;  and  in  the  Gulf  States,  especially  in  Texas,  there  was  a  mark^ 
exemption  from  storms  of  sleet  and  cold  rains.    In  the  iNorthwestXhe 
unprecedented  snow-storm  of  January  7  caused  considerable  loss  among 
unprotected  cattle  and  sheep.    The  great  abundance  and  cheapness  of 
feeding  supplies  was  an  important  factor  in  the  good  condition  whic^ 
was  generally  reported  in  the  Northern  and  Western  States.    It  "^^ 
made  quite  manifest  by  the  spring  returns  of  condition  that  flocks  and 
herds  comfortably  sheltered  and  sufficiently  fed  will  ])ass  through  the 
winter  in  thriving  condition.    The  losses  in  decrease  in  flesh  and  reduced 
vitality  by  neglect  of  stock-owners,  could  they  bo  computed  in  money? 
would  amount  to  many  millions  of  dollars  annually.    It  is  one  of  the  most 
serious  of  all  the  many  wastes  of  rural  industry.    It  should  be  remeni- 
bered  that  an  average  depreciation  of  only  1  per  cent,  in  the  aggregate 
value  of  the  farm-stock  of  the  country  amounts  to  $17,000,000. 
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cojNdition  of  cattle  in  the  spring. 

e  liimiber  of  counties  seudiDg  reports  of  coiulition  of  stock  is  1,032, 
iieh  238  retiiru  average  condition,  500  Jibove,  and  201  below  an 
li^e.  J u  none  of  the  New  Ecgiaud  States  was  there  a  report '"  below 
ige ;''  in  New  York  but  5  counties  of  36  represented  were  thus  char- 
ized;  none  in  New  Jersey ;  5  of41  in  Pennsylvania.  In  tlieSouthern 
s,  where  the  weather  is  milder  and  cattle  are  left  in  a  large  degree  to 
for  theniselveSj  "bolow  average-'  is  the  usual  condition  of  most  herds 
ocks  in  the  spring;  yet  the  present  record,  like  the  weather,  is  milder 
usual,  a  majority  of  the  returns  expressing  inferior  condition  only  in 
ima,  Mississippi,  Louisiana,  Texas,  Arkansas,  and  Tennessee,  Aviiilc 
'ginia,  North  Carolina,  South  Carolina,  Georgia,  and  Florida  the  re- 
from  a  majority  of  the  counties  indicated  either  average  or  superior 
tion.  In  West  Virginia  onl}'  one-third  of  the  reports  were  unfavor- 
less  than  half  in  Kentucky,  one-sixth  in  Ohio,  one-lifth  in  Indiana, 
I  of  51  counties  reported  in  Illinois,  one-seventh  in  Wisconsin,  one- 
i  in  Minnesota,  one-eighth  in  lov/a,  one-fifth  in  Missouri,  lin33  in 
is,  one-eighth  in  Nebraska,  one-tenth  in  California.  In  Oregon  and 
the  Territories  but  Utah  all  reports  were  favorable. 
)  great  losses  resulting  from  the  utter  neglect  so  common  in  the 
1,  and  the  inhiunanity  of  such  treatment  of  living  creatures  essen- 
»  human  comfort,  and  we  may  say  to  human  existence,  is  painfully 
•ated  by  such  expressions  as  these :  ^'  Very  poor,  owing  to  intensely 
veather,  want  of  food,  and  shelter."  "The  oldest  inhabitants  say 
lever  saw  the  cattle  so  poor  and  weak  as  they  are  now,  and  two- 
3  will  be  sure  to  die  this  month.  One  farmer  told  me  ho  had  lost 
y-four  out  of  forty  head."  "  They  are  dying  from  emaciation  in  large 
ers."  "  !Many  have  died  from  exposure  and  insufficient  food."  "A 
J  storm  of  sleet  in  the  latter  part  of  January  [in  Texas]  killed  an 
nse  number  of  cattle."  "  Fully  50  x>er  cent,  have  died  this  winter 
the  extreme  severity  of  the  weather  and  lack  of  grass  to  keep  stock 
LUg  order,  the  range  having  given  out."  "  If  they  survive,  well 
ood ;  if  not,  their  owners  go  and  skin  them  and  sell  the  hide  for 
r  as  much  as  the  animal  Avould  bring  at  present  prices.  Thou- 
almost  have  died  during  the  wiuter,  which  was  very  severe,  and 
which  weathered  it  through  are  very  poor  yet." 
tre  are  increasing  indications  of  a  proper  appreciation  of  the  waste- 
is  and  inhumanity  of  such  neglect,  as  the  following  extracts  from 
arrespondence  of  this  section  will  show  :  "  Good,  owing  to  much 
•  care  than  formerly.  Our  people  are  providing  good  shelter  for 
We  find  a  great  saving  in  food  by  doing  so."  "  Our  farmers 
inia]  are  slowly  but  surely  learning  the  importance  of  sheltering 
stock  iu  winter."  "  Farmers  [Texas]  were  better  prepared  to  feed 
stock  than  usual."  "  Have  stood  the  weather  well,  [Tennessee,] 
;eneral  thing  they  have  been  well  fed." 

condition  of  sheep. 

5  comparatively  dry  winter  and  the  general  cheapness  and  abun- 
t  of  feed  combined  with  the  advanced  price  of  wool  not  only  to 
}t  sheep  from  exposure,  want,  and  disease,  but  to  keep  them  in  a 
tion  of  unusual  health  and  thiift.  One  correspondent  emphasizes 
jmark  that  "  icool  will  not  grow  on  imor  and  poorly  fed  shevp;  our 
powers  have  learned  this,  and  are  practicing  the  more  prolitable 
Ml  of  early  and  continuous  feeding."  Another  observes :  ^'  Long 
ience  has  convinced  me  that  little  or  no  disease  ever  troubles  a^Jot 
'sheep."    The  principal  exceptions  to  the  generally  favorable  con- 
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dition  of  sheep  through  the  past  winter  are  found  in  the  Gulf  States, 
North  Carolina,  Tennessee,  Kentucky,  and  West  Virginia.  Of  915 
counties  reporting  comparative  condition,  520  make  returns  above  aver- 
age, 235  average,  and  160  below  average.  Only  2  of  40  New  En- 
gland counties  return  inferior  condition,  viz:  Franklin,  Main^,  and 
Cheshire,  New  Hampshire ;  in  the  latter  case,  due  to  hay  injured  by  \ret 
weather  in  curing.  In  the  Middle  States  only  about  one-twelfth  of  tlie 
reports  were  unfavorable,  and  a  large  majority  were  above  average.  In 
the  Atlantic  States,  from  Virginia  southward,  the  reports  indicating  bad 
condition  were  less  than  one-fouith  of  tlie  whole ;  in  the  GiUf  States, 
one- third,  and  about  the  same  proportion  in  Arkansas  and  Tennessee; 
in  Kentucky  and  Missouri,  about  one-fourth  ;  and  in  the  States  farther 
north,  where  protection  is  essential,  one-tenth  only  of  the  reports  were 
unfavorable.  Throughout  the  whole  region  from  the  Missouri  to  the 
Pacific  Ocean  the  pioportion  of  unfavorable  retiuns  Avas  very  small. 

Some  gratifying  indications  are  remarked  in  returns,  relative  both  to 
better  care  and  a  more  judicious  attention  to  improvement  of  breeds 
and  adaptation  to  local  circumstances.  In  Grayson,  Virginia,  sheep 
"wintered  better  than  usual,  owing  to  considerable  progress  in  the  im- 
provement of  breeds ;  there  is  a  marked  contrast  between  the  improve- 
ments of  flocks  now  and  one  or  two  years  ago."  In  Adair,  Missouri: 
"  Better  than  usual.  Farmers  are  taking  better  care  of  their  sheep 
than  heretofore."  In  Grundy,  IlUnois :  "  Better  than  average,  on 
account  of  the  plenty  and  cheapness  of  corn  and  oats,  and  the  value  of 
wool  f  in  De  Kalb  they  were  "  better  provided  with  winter-quarters  than 
formerly."  In  Outagamie,  Wisconsin :  "  Look  finely ;  alicays  do  trdi 
when  wool  brings  a  good  lyrkeP  In  Polk,  Iowa:  "  Long  experience  has 
convinced  me  that  little  or  no  disease  ever  troubles  a /at  sheep."  ^^ 
Woodson,  Kansas:  '^Much  better  than  usual.  Wool  will  not  grow  <>» 
poor  and  poorly  fed  sheep.^ 

Among  the  cases  of  loss  from  exposure  and  want  of  feed,  the  fol- 
lowing may  be  named : 

Fauquier,  Va. :  Have  suffered  more  than  other  stock,  Imt  wlicro  properly  sheltered 
and  cared  for  but  few  losses.    McDuffie,  Ga, :  Very  bad  ;  a  great  many  of  the  sheep 
aro  unable  to  raise  their  young,  from  the  fact  that  they  are  too  x>oor  to  cive  notirish- 
ment  enough  to  sustain  life.    We  have  lost  twice  as  many  as  in  previous  winters 
within  my  recollection.    Limestone,  Ala. :  Very  poor  j  winter  the  severest  ever  known* 
About  one-third  of  the  early  lambs  died.    Richland ^  La. :  Many  have  died  from  oxp*** 
ure  and  insufficient  food.    Navarro,  Tex. :  Better  than  cattle,  but  not  more  than  one- 
half  of  the  lambs  have  been  saved.    Boone,  IV.  Va. :  Not  as  good  as  usual ;  groat  lo* 
of  lambs.     Triniblc,  Ky. :  The  well  provided  for  and  sheltered  look  weU  ;  those  not 
sheltered  and  cared  for  are  poor.     Carroll,  Ky. :  Below  average  ;  have  required  moi* 
care  and  food  than  usual  owing  to  the  sleet  that  covered  the  grass  entirely  for  several 
weeks.    Generally,  in  this  county,  the  sheep  live  on  the  blue-grass  the  whole  winter 
without  other  food.    Lawrence,  Mo. :  Poor  ;  too  cold  for  them  without  shelter.    Ia^'^ 
Ohio. :  Generally  good  ;  cases  of  neglect  of  care  and  feeding  tlie  exceptions.    C)w**' 
paiguy  Ohio  :  Average ;  when  properly  fed,  above  ;  cold  drj'  weather  does  not  affie^* 
well-fed  sheep  unfavorably.    Stanislaus,  Cat. :  Poor,  from  want  of  food  and  shelt*^ 
from  the  cold  winds  and  storms.    San  Diego,   Cul. :  Suffered,  and  20  to  25  iier  cent  ^* 
aU  Hocks  died  for  want  of  pasture. 

LOSSES  OF  CATTLE   AND  SHEEP. 

Bat  178  counties  make  return  of  greater  losses  than  usual ;  315  est^' 
mate  an  average  proportion,  and  502  indicate  a  reduction  of  the  usui*^ 
percentage  of  loss.  The  whole  number  reporting  was  995.  This  is  ^ 
favorable  showing.  Only  two  counties  in  Kew  England  make  the  lo^^ 
greater  than  usual.  In  one  county  in  Pennsylvania  it  is  declared  to  t^ 
''  less  than  for  the  last  ten  years ;"  and  in  another  (Warren)  "  farmed' 
are  learning  that  it  paj- s  to  feed  and  care  for  their  cattle  and  sheep,  ad^ 
that  it  does  not  pay  to  get  their  stock  nearly  or  quite  through  the  wi  J^ 
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and  then  let  them  die.''  While  losses  in  the  South  were  generally 
ter  this  year,  some  counties  report  a  large  increment  of  loss,  and  in 
State  of  Texas  losses  were  heavier  in  33  counties  reported,  less  in  8, 
I  average  in  10  counties.  In  some  of  the  counties  losses  were  heavy — 
Gonzales  the  estimate  of  cattle  is  20,000  liead — irom  the  fact  that  the 
ge  is  overstocked  and  the  grass  destroyed  ;  in  Bosque  the  greatest 
rtality  ever  known — at  least  one-half  of  the  cattle — for  want  of  water 
I  grass,  in  some  cases  herds  being  obliged  to  feed  five  or  six  miles 
m  water,  nearer  streams  having  dried  up. 

k.  few  instances  in  different  States  will  illustrate  the  extent  of  loss 
DQL  mortality  of  farm-stock : 

laury,  Tenn, :  Macli  greater  t]ian  any  TN'iutcr  since  18G5.  Half  the  lambs  dropped 
his  time  have  died,  and  75  per  cent,  of  the  ewes  have  lambed.  Martin,  Minn, :  Of 
le,  average;  abont  one-tenth  of  the  sheep  were  smothered  in  the  great  storm  in 
Tuuy.  Brown,  Minn, :  Four  timcii  as  many  as  in  previous  winters  lost  in  the  snow- 
in.  Buena  Vi8t€L  Iowa :  A  large  number  of  cattle  have  been  lost  by  being  caught 
xjm-fields  in  hard  storms.  Howard,  Iowa:  Of  cattle,  greater;  quite  a  number  pdt- 
)d  in  the  ^at  storm  of  Januai^.  Lincoln,  Kans,:  Last  winter  33  per  cent, 
the  cattle  died  and  about  3  per  cent,  of  tlie  sheep;  this  year  no  cattle,  and 
half  of  1  per  cent,  of  &eep.  Woodson,  Kans, :  Of  cattle  60  per  cent,  less ;  of 
ep  40  per  cent,  less];  early  dropped  lambs  (which  ought  to  be  avoided)  constitute 
principal  loss  of  this  spring.  ToocJe,  Utah:  One  hun&cd  per  cent,  greater;  aU  the 
Iv  lambs  died,  also  most  of  the  oldest  ewes :  the  cattle  did  not  fare  better ;  several 
16  high  wages  by  skinning  dead  cattle  on  the  range. 

DISEASES  OF  FABM-ANIMALS. 

Dhe  diseases  of  farm-animals  in  1873  were  of  the  usual  character  and 
t;  attended  with  extraovdinary  mortality,  the  most  noticeable  excep- 
Q  being  Influenza  among  horses,  or  epizooty,  which  commenced  its 
ntfestations  in  the  latter  part  of  1872,  and  continued  in  the  more 

m  States  and  Territories  into  1873. 
ua  diseases. — ^The  result  of  an  investigation  made  of  the  horse  influ* 
sa  m  the  spring  of  1873  was  published  in  the  monthly,  from  which  the 
lowing  extract,  showing  the  local  dates  of  first  appearance,  rate  of 
Dgress  westward,  and  time  of  continuance,  is  made  for  the  purpose  of 
:are  reference : 

t  first  attracted  general  notice,  through  the  newspapers,  about  the  last  of  September, 
1  was  represented  as  having  invaded  the  United  States  from  Canada,  where  it  had 
[Tailed  for  ^me  time  previous.  Our  reports,  however,  show  an  earlier  date  of  attack 
isolated  points  in  this  country.  The  earliest  visitation — about  the  last  of  Au^^t-*- 
.)eai8  to  nave  been  in  Mercer  County,  on  the  western  border' of  Pennsylvama,  the 
id  county  in  southward  succession  from  Lake  Erie.  It  appeared  a  httle  later — 
>t6mber  1 — ^in  Hillsborough  and  Merrimack,  two  of  the  most  southern  counties  of 
*r  HamiMshirc.  Our  correspondent  in  Forsyth,  one  of  the  mountainous  counties  of 
rth  Carolina,  assigns  September  5  as  the  date  of  its  outbreak  in  that  locality.  About 
>  middle  of  Sept^ber  it  was  noticed  simultaneously  in  Cape  May  and  Hunterdon 
Mities,  Now  Jersey ;  Northampton  and  McKean  Counties,  Pennsylvania ;  CecU  and 
ibot  Counties  on  tne  eastern  shore  of  Maryland ;  Madison,  Greenville,  Bappsdiannock 
1  Prince  George  Counties,  Virginia ;  Moultrie  County,  Illinois ;  Breckimidge  County, 
Qtucky,  and  Mineral  County,  We«t  Virginia.  Cape  May  is  the  most  southerly 
'^ty  in  New  Jersey ;  it  is  remarkable,  in  this  connection,  that  the  disease  was  not 
^  in  Atlantic,  the  nest  county  to  the  north,  till  December  1.  Its  general  progress 
«» southward  and  westward,  yet  not  without  some  vagaries  of  movement.  In  Ohio, 
.^nrtance,  it  appeared  about  October  1 :  in  Geauga,  in  tho  extreme  northeast,  and 
H&miltony  in  the  extreme  southwest,  while  in  the  majority  of  the  counties  of  the 
^**  Its  advent  is  reported  as  late  in  November,  and  in  one — ^Williams,  in  the  extreme 

7C8t — so  late  as  December  20.    In  the  other  States  north  of  the  Ohio  Biver  its 
"Vmptoms  were  variously  noted  from  the  middle  of  October  till  Christmas.    West 

Mississippi  it  appeared  to  radiate  about  equaUy  in  different  directions.    At  our 

idvioes  it  had  just  appeared  in  Lewis  and  Clarkie  County,  Montana,  and  in  Ada 
•bv.  Idaho;  in  both  localities  its  introduction  was  charged  upon  over 
s.    It  appeared  in  £1  Paso  Coun^,  Colorado,  as  early  as  Decejn. 

^  jioerfono,  Douglas,  and  Weld  report  its  appearance  in  tho  ear 

3  A 
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January'.  Still  later  it  appeared  in  Santa  F6  Coiuity,  Now  J^Iexico,  and  in  Scviir, 
WelMii*,  Tooele,  Kicli,  San  Pet<^,  Cache,  and  Davis  Connties,  Utah.  Its  prosenco  was 
felt  in  Pluina»  County,  California,  as  early  as  December  1 ;  in  Alameda,  December  13; 
Santa  Clam,  Jannaiy  31 ;  San  Joaquin,  Fobruarj'  14;  Alpine,  March  5 ;  L(«  Ajogclca. 
March  18.  It  was  exixjctod  in  other  counties  in  California,  Oregon,  and  Wasbingtun, 
but  in  the  lattor  it  hiid  not  appeared. 

Tho  average  dates  of  the  HvAt  appearance  of  the  disease  in  each  of  the  States  were 
as  follows:  Maine,  October  19:  New  Hempshiro,  October  20;  Vermont,  Octolxir  W; 
Mii8saclniw">tt.'<,  November  7;  Khode  Island,  November  1;  Connecticut,  Octoljor  *J9; 
Now  York,  O(;tobor  19 ;  New  Jersey,  October  20 ;  Pennsylvania,  October  24 ;  Dolawaiy, 
Oeto]>er  2t}  ;  Mjivylaud,  October  22 ;  Virginia,  November  5 ;  North  Carolina,  NoYcnil'.er 
17;  South  Carolina,  November  19;  Georgia,  November  23;  rh>rida,  Novejiilicr  17; 
Alabama,  December  1;  Mis8is8ipi>i,  November  28;  Louisiana,  December  5;  Toxas, 
December  17  ;  ArkansaK,  November  19  ;  Tennessee,  November  21 ;  West  Virgiui;i,  Ho- 
vcmbcr  19  ;  Kmtucliy,  November  18 ;  Ohio,  November  9;  Michii^an,  November  2;  luui- 
ana,  Noveml>er  19 ;  Illinois,  November  17 ;  Wiscons'tn^  November  15  ;  Minnesota,  De- 
cember o  ;  Iowa,  November 28;  Missouri,  DecenU»er  7 ;  Kansas*,  Decejnl>er  10;  Nebraakn, 
Decemlxir  14. 

The  avera«;o  continuance  of  the  diFcase  in  individual  cases  varied  com^iderably,  tiie 
extreme  range  being  Iwtweeu  live  daysand  forty-five  days,  the  minimum  bein<](in  Frank- 
lin  County,  North  Carolina.  The  aveiages  were  somewhat  ^*ater  oast  of  the  Alle- 
ghany Mountains.   In  Maine,  the  county  averages  ranged  from  10  to  25  days,  the  State 


23,  In  the  Middle  States  tho  county  averages  ranged  from  9  to  42  days,  the  shorteit 
period  being  repurf(Ml  in  Cattaraugus,  New  York.  The  State  of  New  York  averaged  90 
davs ;  Nt  w  .JiTKcy.  20 ;  rennsylvania,  23.  The  Atlantic  Coast  Stat<?8  varied  between 
5  iavs  (in  Franklin  County,  North  Caroluia)  and  42  days.  The  State  averages  were 
as  follows :  Maryland,  26  days ;  Virginia,  21 ;  Norfia  Carolina,  21 ;  Soutl^  Carolina,  26; 
Georgui,  21.  The  Gulf  State*  varied  between  8  days  and  '12  <lays,  the  shorter  period 
being  reported  in  Lauderdale  and  Limestone  Counties,  Alabama.  Horida  averaged 
19  days ;  Ahibama,  20 ;  Mississippi,  21 :  Louisiana,  22 ;  Texas,  21.  The  inland  Sontii- 
em  States  raugetl  from  10  to  45  days,  tlio  minimuiu  bt^ing  in  Pocaliontas  County,  We»t 
Virginia,  and  the  maximum  ia.  Davies  County,  Kentucky.  Arkansas  averaged  19 
days  ;  Tennessee,  21 ;  West  Virginia,  18 ;  Kentucky,  20.    North  of  tho  Ohio  River  the 


In  California  one  county,  San  Joaquin,  averaged  12  days. 

The  patholo,G:y  and  treatment  of  the  disease  were  fully  ti'oated  by 
Professor  Law  in  the  last  annual  report  of  the  Department,  but  the 
statistics  of  mortality  may  be  properly  given  here : 

The  fatality  was  small  considering  the  largo  numbt^  of  animals  lUl'ected  by  the 
disease.  In  Maine  iiye  connties  report-  losses  ranging  from  1  to  <5i>er  cont.  of  the  ani- 
mals attacked;  live  others  repoi't-  a  few  cases.  In  New  Hampshire,  Vermont,  and 
Connecticut  no  county  lost  over  2A  per  cent.  In  Massachusetts  and  Khodo  Island  tho 
loss  in  one  county  of  each  rc^aehed  10  per  cent.  Tho  maximum  in  New  York  and 
New  Jersey  was  5*^  per  cent. ;  in  Pennsylvania,  3  per  ctmt. ;  in  Marj'laud,  3  jier  cent.; 
Virginia,  tU  ])er  cent. ;  North  Carolina,  1  per  cent. ;  South  CaroUna,'^2  per  cent.;  Geor- 
gia, 5  per  Cent. ;  Florida,  3  per  cent. ;  Alabama,  2  per  cent. ;  I^fississippi,  5  per  c«it.; 
Louisiana,  2  j^yer  cent.;  Texas,  15  per  cent.,  (in  K^infman  County ;)  Arkansas, OF^ 


cent. ;  Kansas,  1  per  cent. ;  Nebraska,  1  per  cent.  Tho  higher  maxinia^  howovw,  gen- 
erally indicato  isolated  cases.  In  West  Virginia,  for  instance,  most  of  the  countiM 
U'ported  1  per  cent,  or  less,  while  in  Ecveral  tliero  were  no  deaths.  One  county  in 
Flurida  (Volnsia)  repoilw  no  cases. 

The  niortality  of  asses  and  mules  was  especially  remark.jblo  in  portions  of  lh<^ 
iSouth  and  West.  In  Navarro  and  Collin  Counties,  Texas,  50  ]>cr  cent,  of  tho  jacb 
and  jennets  died ;  in  Cherokee,  20  per  cent. ;  in  liimestoue  tho  disease  was  very  fatal. 
In  Madison  County,  Arkansas,  nme-tenths  ef  a&ises  and  mules  died.    Tennesacc  i-eports 


tucky.     One  correspondent  thinks  that  the  majority  of  the  jacks  in  Kentucky  and 
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D  died.  Hardly  a  jack  or  a  jennet  was  left  in  Montgomery  County,  Ohio.  A 
IS  of  this  class  of  animals  was  also  felt  in  Indiana,  Illinois,  and  Missouri.  In 
oonties  in  each  of  these  States  the  losses  included  half  tlie  casetj  of  disease, 
»me  cases  half  the  number  of  animals  in  the  county.  In  Shawnee  County, 
iio  only  victims  of  the  malady  were  jacks, 
ortality  in  horses  was  to  a  largo  extent  caused  by  their  being  worked  baforo 

entirely  recovered  from  disease.  In  several  counties  it  is  cxjH'ossly  stated 
inimids  died  except  from  overwork.  Quite  a  number  of  counties  report  no 
nong  their  animals ;  of  this  class  of  counties  there  is  in  Massachusetts,  1 ; 
rk,  2;  New  Jersey,  2;  Pennsylvania,  2 ;    Maryland,!;  'S^rgiuia,  1^;  North 

17 ;  South  Carolina,  2 ;  Georgia,  15 ;  Florida,  2 ;  Alabama,  5 ;  ^lississippi^  8 ; 
Dk,  4;  Texas,  7;  Arkansas,  3;  Tennessee,  10;  West  Virffiuia,  6;  Kentucky,  7; 
Michigan,  2;   Indiana,  12;  Illinois,  5;  Wisconsin,  6;  Minnesota,  5;  Iowa,  5; 

10 ;  Kansas,  6 ;  Nebraska,  4. 

ndition  of  animals  after  recovery,  or  at  least  after  the  removal  of  active 
s  of  the  disease^  was  quite  various.  In  some  counties  it  is  roportod  that  the 
lealth  and  spirit  of  the  affected  animals  were  greatly  improved,  a  result  at- 
to  rest,  good  food,  and  extra  care  expended  upon  them.  In  other  cases  they 
nd  to  be  fully  up  to  their  former  status  of  flesh  and  strength.     In  othei-a, 

a  deterioration  was  observed,  which  it  was  feared  would,  m  some  animals, 
nuanent.  In  many  counties  this  deterioration  is  ascribed  to  neglect,  hard 
id  premature  working,  but  in  others  it  cannot  thus  be  accounted  for. 

THE  WINTER  OF  1873-74. 

Douth  of  November  was  unusaally  cold  and  stormy  throughout 
rthwest,  requiring  early  feeding,  for  which  abundant  provision 
,  except  in  limited  areas  affected  by  drought.  In  Texas  unusual 
ion  from  northers  favored  comparatively  high  condition  of  farm- 
>bviating  the  suffering  sometimes  resulting  from  exposure,  and 
ermitting,  in  some  localities,  positive  improvement  during  the 
On  the  Pacific  coast  the  winter  has  been  one  of  the  severest 
st  protracted  ever  known.  The  reported  losses  are  very  heavy, 
ing  to  nearly  10,000  head  in  Humboldt  County,  Cal.,  or  one- third  of 
ire  stock  of  cattle.  Mendocino  lost  one-fifth,  and  other  counties 
e  proportion.  East  of  the  Kocky  Mountains  the  weather  was 
than  usual,  feed  was  in  fair  supply,  and  where  there  was  a 
^  of  hay  the  deficiency  was  made  good  by  a  large  provision  of 
forage.  The  humidity  of  the  winter  has  been  unfavorable  to 
J  herds.  For  many  years  there  has  not  been  a  season  to  compare 
ness  with  the  present,  throughout  all  the  Southern  States.  Un- 
3d  and  uncared  for  as  the  stock  in  that  region  is,  there  was  little 
depreciation.  Only  a  small  portion  of  the  data  re(!eived  indicated 
mditiou.  The  returns  have  been  equally  favorable  as  to  sheep, 
as  to  Washington  Territory,  Oregon,  and  California,  where  the 
vere  heavy  for  the  reason  stated  above. 

liseases  of  the  latter  part  of  the  year  were  generally  light,  with 
usual  forms,  and  no  wide- spread  fatality.  Many  horsjes,  affiicted 
ae  prevalent  influenza  of  the  previous  winter,  were  left  with 
;  chronic  forms  of  disease,  to  which  they  ultimately  succumbed, 
al,  diseases  among  swine  resulted  in  the  largest  proportion  of  loss. 

PRICES  OF  FARM-ANIMALS. 

jccord  of  actual  prices  of  domestic  Jinimals,  in  home  markets,  may 
ed  upon  as  accurate,  the  average  from  each  State  berncc  made 
census  of  a  large  proportion  of  the  stock  of  the  State.  The  State 
ons,  for  purposes  of  taxation,  are  utterly  worthless  as  indexes  of 
lue,  iu  no  case  representing  the  cash  value,  and  in  uo  two  States 
iDtiug  the  same  proportion  of  the  cash  valuation.  The  following 
68  for  the  w^hole  country,  for  the  past  seven  years,  show  the 
of  prices,  iu  their  increase  in  the  period  immediately  following 
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the  wax:,  and, their  subsequent  decline,  which  came  earlier  to  sheep  tl 
to  cattle,  for  welLknown  reasons : 


Animals. 


Horses 

Holes 

Oxon  and  other  cattlo 

Miloh-cows 

Sheep 

Hog& 


1874. 

1873. 

1872. 

1871. 

1670. 

1969. 

|7l  45 

$74  36 

173  37 

678  51 

$61  38 

184  16 

89  22 

95  24 

94  82 

101  52 

109  01 

106  74 

19  15 

20  08 

19  61 

22  81 

22  54 

25  12 

27  99 

29  62 

31  97 

37  33 

39  12 

39  11 

2  61 

2  96 

2  80 

2  32 

2  28 

2  17 

4  36 

4  09 

4  36 

6  19 

6  99 

6  26 

Horses  are  now  (January  1, 1874)  lower  in  price  than  at  any  perioc 
1868.  Mules  have  been  falling  in  price  since  18G9.  Cattle  are  lower  i 
at  any  date  within  a  period  of  seven  years,  being  highest  in  1869,  fal 
considerably  before  January,  1870,  remaining  stationary  for  a  yea 
more,  but  receding  further  in  1872,  then  advancing  in  1873,  but  losinj 
the  advance  during  the  panic  of  the  latter  part  of  this  year.  The  dec 
from  the  maximum  average  amounts  to  about  25  per  cent,  while  the 
in  the  price  of  horses  is  only  17  per  cent,  in  six  years.  The  price  of  si 
was  lowest  in  January,  1869,  averaging  $2.17,  at  the  date  of  gr 
depression  in  sheep  husbandry  and  of  unprecedented  slaughter  for  i 
and  tallow,  since  which  date  the  rise  has  been  gradual  but  contini 
until  the  present  winter,  which  witnesses,  \dth  almost  all  other  ft 
products,  a  decliae,  which  will  probably  be  only  temporary.  Swine! 
the  same  average  a«  in  January,  1872,  which  is  6  per  cent,  higher  1 
last  year,  and  the  scarcity  of  corn  would  have  carried  the  figure 
higher  but  for  the  effect  of  the  monetary  re^iilsion. 

The  following  tables  are  compiled  from  the  annual  State  average 
prices  of  the  several  kinds  of  farm-stock  as  returned  on  the  1st  da 
January  of  the  year  named : 

Prices  of  horses. 


States. 


Maine 

New  Hampshire. 

Vermont 

Idassachosetts. . . 
Bhode  Island — 

Connecticat 

New  York 

2few  Jersey 

Pennsylvania — 

Delaware 

Maryland 

Virginia 

North  Carolina.  - 
South  Carolina. . . 

Geoniia 

Florida 

Alabaioa 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia . . . 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin ^-■ 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California. 

Oregon 

Nevada 


1874. 

1873. 

1872. 

1871. 

1870. 

toe  34 

$89  61 

$79  04 

§86  38 

eiOO  94 

89  21 

Si  01 

79  04 

89  20 

83  86 

85  20 

93  29 

95  08 

97  49 

82  99 

119  92 

108  20 

113  33 

129  89 

122  60 

109  45 

100  SO 

91  86 

98  W 

98  62 

103  57 

98  89 

'  96  84 

102  85 

115  17 

95  15 

102  58 

99  04 

102  49 

104  12 

132  08 

127  21 

129  10 

130  00 

134  94 

99  43 

102  46 

97  18 

106  92 

104  41 

87  16 

90  41 

75  82 

89  99 

94  04 

87  03 

8Q  91 

91  14 

90  52 

92  20 

75  92 

81  57 

78  18 

84  93 

89  58 

84  59 

90  13 

90  54 

90  41 

92  74 

97  51 

100  82 

94  86 

101  97 

117  75 

95  07 

104  80 

97  33 

109  15 

119  57 

94  36 

95  99 

93  52 

121  36 

123  38 

74  60 

92  22 

87  14 

99  3^1 

107  18 

87  00 

93  85 

91  71 

104  22 

110  29 

86  22 

100  79 

85  38 

91  29 

116  48 

38  10 

37  41 

33  31 

32  29 

37  53 

73  12 

78  38 

78  gl 

73  98 

87  87 

77  51 

79  88 

82  rj 

84  48 

90  41 

65  49 

66  90 

72  32 

81  a3 

78  84 

63  24 

67  88 

69  91 

75  05 

80  40 

79  36 

79  76 

78  15 

79  48 

80  99 

77  41 

80  40 

77  80 

79  69 

83  23 

G5  35 

67  79 

66  78 

72  38 

75  04 

62  34 

66  31 

65  81 

70  26 

70  94 

72  30 

77  (W 

76  19 

79  87 

83  33 

72  58 

78  82 

76  55 

79  13 

90  82 

66  34 

63  85 

66  01 

71  15 

81  01 

48  48 

51  49 

53  14 

63  61 

64  14 

52  91 

53  10 

58  91 

73  15 

73  31 

74  84 

73  14 

72  02 

83  05 

95  29 

47  48 

44  15 

43  59 

50  26 

36  50. 

42  64 

50  73 

47  68 

54  29 

53  34 

38  10 

47  50 

44  40 

58  66 

REPOBT  OF  THE  STATISTJCIAN. 

Piicct  of  mhU». 


Slato. 

187*. 

lem 

18TS. 

1871. 

1S70. 

1869, 

(183  18 

109  W 
HS3S 
113  85 

89  UO 
80  14 

(H7» 

(130  00 
12B33 

100  30 
119  09 

iiaas 

ISIDS 

109  08 

MM 
IHS8 

ii 

100  8)1 
NTS 

10  M 

sttn 

130  si 
113  03 

110  43 

iiaGs 

ISI  09 

49  34 
07  M 

78  40 

S3»9 

74  SO 
7:1  B 

M  70 

:a  40 

MM 

|1»33 

IM70 

si 

1114  ia 
nii4 

JMPt! 
75  00 

1S3  67 

130*3 

114  33 

140  70 
SI  73 
100  5T 

luoi 

OIK 

Si 
§s 

11J83 
HA  39 
8C05 
CGOO 

^S 

?^^ 

110  XI 

■S?l 

73  08 

i'riiiK  <>/  OJtttt  <iu 

d  «ficr  caltlt. 

.«„. 

™, 

^ 

1879. 

18^. 

1970. 

laoD. 

£168 

la 

38  S8 
33  SB 
SOW 

tail 

OS  £7 
17  m 

1138 
19  99 

low 
mn 

Si  03 
81  M 

93  18 

638  01 

no  79 
»os 

39  43 

39  13 

E3G8 
16  87 

10  DO 

IS  TO 

1177 
94  00 
27  71 

SJB9 
S3  03 

ai  44 
93  41 

SO  40 
K14 

99  71 

(94  99 

30  08 

91  8< 
13  37 

8sn 

11  39 

19  70 
19  21 

95  98 

99  90 

9190 

17  94 
90  97 
94  38 

9SSS 

49  80 
4100 

49  in 

93  70 
IS  OS 

ii 
11 

iW8U 

93  73 

94  40 

a84 

39  95 

II  i» 

30  00 

(MM 

38  11 

40  ii 

01  at 

36  95 
93« 

!l 

II 

17  90 

33  99 

39  77 
98  Iff 

90  09 

98  S9 

95  T8 

99  77 
S0» 

92  00 

150  70 

Tata 

11 

99  31 

]iU 

larj 
itac 

10  TO 

99  4S 
31  03 

aeoii 

9133 

9170 

nam 

S9  84 

97  ai 
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iVica  of  coKt. 


Stala,. 

■„,. 

™.  1 1™. 

,™. 

™. 

,», 

tsiso 

X  00 

11 

311)0 
3dW 

16  54 

i*3a 

19  50 
SI  SB 
H)70 
15  85 

ill  Ml 

ST  50 

IS  ST 
30  00 

men 

30  03 

was 
sou 

3)50 
S2ti 

ssso 
as  so 

(30  50 
30  UO 

«1  M 
«S0 
30  50 
3100 

»00 
30  TT 
S3  OS 
IT  DO 
85  50 

ai  03 

ID  85 

30  43 
30  la 

II 
11 

IS5  13 

30  B7 
3D  53 
33  00 

1 

as  00 

!!" 

ii 

31  an 

30  Mi 
33  57 

30  ao 
aoTo 

38  49 
40  00 

(30  37 

11 

4s  in 

35  00 
33  08 

w  m 

«M 

39  14 
45  01 

3SM 
3J  OS 

3190 
38  40 

40  30 
3Sa5 
50W 

43U 

5ia> 
ssn 
sou 

Mil 

£S 

40  G6 

ii 

aj4e 

as  34 

39  eo 

33  so 

M31 

37  43 

is 

icow  Uflmpuliln) , 

aS 

ss 

HouSi  CntxiUnn 

&;^S!f:::;;-::::-::::::::::;;:::::'::;:::::;:::::::: 

J«i»~i"s;iTi 

1 

f°i 

TM11J<««.0- 

Sfitr 

ti 

«« 

»» 



SMoa. 

„.. 

■w. 

,^_ 

,m. 

™ 

ISC^ 

(3  IB 

430 

4  4a 

IM 

ass 

Ii 

aw 

11 

.(4  30 
433 

SET 
430 

aos 
1  oa 

li 
?| 

see 

306 
3  45 

300 

(3  06 

4  a« 

40S 

SOS 

4  00 

16'( 

asft 
a  01 

aeo 

3S4 

9  78 
a  45 

18  73 

ab 

3SB 

BOO 

323 

19S 

aa^ 

1  90 
431 

»aT» 

433 

M 

60 

200 
50 

17T 
SOO 
I  TU 
300 

iBa 

1  BO 

an 

lOS 
I>3 

lOS 

343 

1  57 

ITO 

350 
350 

ISO 

1 

IE&;;;"r------------------- 

o 

K^i-M^Kv'. 

' 

N°i!J^iii"::;:''":::::::::::::::;::::::::::;:;::::: 
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Prices  <)f  awim. 


.    _ i. 

states. 

1874. 

— • 

1873. 

1 

1872. 

1871. 

1870. 

1869. 

ill  02 

12  85 

9  59 

12  94 

13  73 
13  d6 

773 
10  89 
6  62 
6  81 
607 
3  51 
386 
^»4 
3  91 
2  44 
288 
349 
331 
386 

2  94 

3  09 
368 
337 
554 

4  79 

4  40 

5  21 
4  41 

4  79 
483 
S30 

5  13 
4  51 

6  16 
235 
8  50 

99  00 

11  75 

9  56 

13  47 

13  00 

13  13 

8  31 

'9  35 

8  12 

5  75 

6  30 
3flg 
306 
466 
3  00 
270 
3  10 
399 
393 
290 

2  58 
338 
358 

3  10 
457 

4  52 

3  61 

4  30 
467 
503 

4  47 

5  40 
5  30 
5  51 

e^ii 

4  16 

7  50 

19  09 

11  68 

9  52 

11  fej 

10  49 

11.63 

7  34 

9  60 

6  67 
5  00 
5  11 
3  58 
3  00 
3  30 
3  32 

3  66 

3  45 

4  51 
269 
3  82 
3  32 
3  65 

3  34 

5  21 

4  67 
4  93 
4  70 

4  41 

5  19 

4  1& 
395 

5  SI 
5  72 
505 
3  79 

7  00 

19  87 
17  7B 

17  00 
15  55 

Moe 

18  75 
11  00 
15  45 
10  72 

625 
7  76 

5  CO 
4  15 
4  09 
4  64 
2  75 
4  30 
4  40 
4  30 

2  76 

3  2S 

4  49 
4  80 
4  81 

7a9 
7  37 

6  04 

7  52 
7  93 

6  61 

7  15 

4  34 
888 
858 

5  94 
2  51 
748 

916  46 

18  72 

16  62 

19  35. 

15  66 

17  65 
12  88 

16  07 
12  61 

9  12 

8  80 
5  42 
4  78 

4  26 
3  61 
3  12 

5  40 
5  02 
3  04 

3  67 
5  32 

4  81 

5  26 
5  91 

9  40 
8  19 

7  91 

8  19 
830 

7  36 

8  07 
579 

7  05 

8  05 
4  47 
»00 

$13  94 

1*0  ...« 

18  56 
14  31 

• 

15  33 

14  74 

, 

10  75 

13  03 

14  93 

10  59 

8  25 

8  44 

4  39 

433 

4  06 

3  75 

3  16 

3  87 

4Q4 

365 

2  15 

4  30 

5  17 

440 

503 

863 

706 

6  57 

8  42 

737 

7  38 

..«.....«...,^. ............ ............. 

8  11 
3  78 

6  82 

**•" ;-..^..,... ,.. 

6  39 
5& 

L.*JV»  ••■"••.•  •^••••%«.....«..^....^«  •  ..  .  • 

'  d 
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AVERAGE  PRICE  OP  PEDfCIPAL  CROPS. 

Tlie  ri'tai'tiis  of  prices  by  our  coireBpondents  are  reliable  aod  tbe  nam- 
ber  of  counties  repreeeDted  suflicieiit  to  admit  of  closely  approximate 
avfiiigpn  lor  tbe  several  States.  These  prices  are  of  course  those  of 
liomc  iJiiirUetH,  representing  tlie  money  received  by  tbe  farmers  them- 
selves. The  lollowiug  tables  give  the  average  of  local  prices  iu  each 
State,  oil  the  let  of  December  of  the  year  named,  except  for  some  of 
the  ftrfit  yeare,  when  prices  were  retnmed  on  the  let  of  Januatj  of  the 
ye«v  fwliowiiig;  bat  for  the  sake  of  aniformity  these  averages  are  placed 
under  the  desigoaiiou  of  the  jear  jnst  closed.  They  ai-e  medium  prices. 
generally  higher  thaii  those  of  the  harvest  time  and  not  so  high  as  in 
.  the  later  inoiithH  of  winter. 

Arrra:!!:  pri'-c  of  corn  per  bnnlie!  on  the  Ul  of  Dftwutor  i«  the  gears  dtsignatfd. 


.r™. 

IMCL 

I8CT. 

1^ 

»a,. 

leva 

I.T., 

1^ 

1ST3. 

1! 

18S 

73 

1» 
1  38 

1  sn 

04 

■i 

■n 

W 

1  BS 

■i 

|1K 

I  M 
1  ft) 

HO 
'"""ts' 

ll 

M 
TO 

70 
IIS 

37 

(114 

Tl 
ICKJ 

« 

h 

WW 

i 

loV 

I 

G4 

n 
1  no 
iia 

"i 

83 

i 

as 

1  DO 

55 

S7 

«a 

130 
43 

iw 

'il 

ff 

1  00 

■■ 

__ 

The  range  In  the  prices  of  com  in  tbe  several  States  woold  appe^^"^ 
incredible  to  the  cnf^iial  observer.    There  is  sometiiDes  a  dlfferenco     " 
nearly  a  dollar,  oftentimes  of  half  a  dollar,  in  local  prices  of  places  ft-  "^ 
hundred  miles  apart.    Oregon  has  none  but  home  markets,  and  rcali^^. 
for  com  (id  cents  to  81  l>er  bushel.    Iowa  has  a  surplus  to  send  beyo"^^ 
State  lines,  and  got  55  cents  iu  1807  and  18  cents  in  1872,  a  fall  of    **^ 
per  cent,  ou  acc^>unt  of  growing  a  surplus  that  became  a  drug  in  t>'^^ 
market,  and  uot  because  of  co.st  of  ti'ausportation.    These  prices  rnl^  „ 
highest   iu   1867.     Since,   the   average   price   in    home   markets    *'^*^ 
highest  (75.3  cente)  in  1869,  tlie  census  year,  when  the  deficiency  in  t-**— , 
crop  was  about  200,000,000  bushels.     For  three  years  there  was    ^^^ 
anunal  decline,  54.9  cents,  48.2,  and  39.8.    Tbe  defieiaicy  of  1873  carri^ 
tbe  average  to  48.5  cents. 
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rage  price  of  ivheat  per  bushel  on  ilie  Isi  of  DcceiMer  in  the  years  designated. 


States. 

1866. 

1867. 

1868. 

1869. 

1870. 

1871. 

1 
1872. 

1673. 

12  86' 
2  58 
2  07 
2  78 
280 
2  83 
2  07 
2  93 
2  67 
S  00 
2  94 
285 

2  72 

3  19 
2  72 

12  79 
2  80 
2  76 
2  81 

$2  40 
2  42 
296 
2  40 

$1  83 
1  65 
1  57 
1  75 

ei  78 
1  59 
1  03 
1  75 

%1  80 
1  72 
1  62 
1  68 

11  92 
1  84 
1  74 
1  95 

II  90 

1  88 

aliiro  .................. 

1  07 

.tta   

1  66 

id 

2  63 
2  64 
258 
2  43 
2  38 

2  43 

3  18 
2  11 
238 
2  35 

2  00 
2  08 
2  11 
1  98 

1  90 

2  09 

1  90 

2  00 
2  25 
2  20 
2  75 

1  98 

2  19 

""2'25' 

2  00 

1  88 

1  88 

1  86 

1  05 

1  64 

1  50 

1  20 

1  00 

88 

95 

1  49 

1  35 

96 

1  40 
1  37 
1  34 

1  28 

*  i  30 
1  21 

1  53 

2  09 
1  65 

1  52 
1  41 
1  43 
I  27 
1  25 
1  28 
1  24 
1  21 
1  89 
1  47 

*  i*55 
1  51 
154 
1  45 
1  52 
1  52 
1  39 

1  42 

2  03 
1  66 

1  65 
1  65 
1  IZ 
1  67 
1  60 
1  68 
1  56 
♦l  53 
1  88 
1  73 

1  65 

1  60 

, 

1  65 

\Sk\...'.'. 

1  50 

1  68 

1  54 

1  4r» 

lina  ...--  --- 

1  55 

ina 

9  35 

1  75 

• 

2  34 
2  53 
2  50 

1  45 
206 

2  21 
2  67 
2  30 
2  52 
2  55 
2  41 
1  93 
1  07 
1  36 

1  42 

2  01 
1  91 
1  23 

2  05 
2  40 
250 

1  89 

2  01 
2  11 
2  39 
2  17 
2  36 
2  34 
2  31 
1  97 
1  77 
1  48 

1  43 

2  00 
1  84 
1  32 

1  02 

1  75 

1  25 

1  70 

1  51 

1  15 

1  26 

1  10 

103 

97 

93 

76 

68 

59 

52 

80 

79 

51 

93 

1  28 
1  53 

1  56 
1  59 

1  43 
1  57 

1  70 

1  75 

1  73 
1  30 
97 
1  22 
1  00 

1  oe 

1  08 

1  00 

04 

90 

asi 

78 
91 
86 
64 
1  10 
95 

1  97 
1  55 
1  28 
1  31 
1  29 
1  26 
1  32 
1  26 
1  18 
1  11 
1  00 

96 
1  16 
1  13 

90 
1  41 
1  04 

1  65 
1  52 
1  40 
1  43 
1  29 
1  42 
1  46 
1  32 
1  23 
1  03 

83 

fc5 
1  41 
1  42 

78 
1  11 

74 
1 

1  40 

1  50 

1  33 

ni«i  ,«-...•....-.-•-•-•.- 

1  43 

1  21 

1  31 

1  35 

1  22 

1  10 

97 

80 

79 

1  13 

1  00 

75 

1  33 

;:;::;;:::::::::::;:::;: 

90 

1 

jational  average  of  wheat  in  home  markets  was  highest  for  a 
)t'  six  years  iu  1868,  being  $1.42  per  bashel.  The  very  next  year, 
le  largest  crop  of  the  decade,  brought  94  cents.  Oar  estimate  of 
vs  only  235,0(K),000  bushels,  and  the  price  went  up  to  $1.04.  Our 
3  of  iSTl  was  still  less,  230,000,000,  and  there  began  to  be  a 
t  scarcity,  in  sympathy  with  which  the  price  advanced  to  $1.25. 
,  with  a  moderate  crop,  estimated  at  250,000,000,  a  good  foreign 
,  and  an  apprehension  of  scarcity  not  yet  qnieted,  the  price  only 
to  $  1.24.  With  the  large  yield  of  1873  the  price  could  not  have 
(I  8l  but  for  the  Eassian  failure,  which  i)ushed  the  average  to 
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Average  imce per  bushel  of  rye  on.  the  lut  of  December  in  the  years  designated. 


States. 

1866. 

1867. 

1868. 

1869. 

1670. 

1871. 

1872. 

1671 

Maine 

ei  39 
1  39 
1  51 
1  38 
1  44 
1  50 
121 
1  2i> 
1  17 
1  33 
1  16 
1  06 
1  70 
1  98 
1  34 

11  61 
1  62 
1  02 
1  58 
1  65 
1  63 
1  50 
1  63 
1  41 
1  50 
1  45 
1  14 
1  41 
1  79 
1  77 

fl  61 
1  58 
1  43 
1  66 
1  85 
1  4ri 
1  37 
1  50 
1  32 

$1  43 
1  38 
1  45 
1  30 
1  40 
1  3d 
1  (I3 
1  12 
99 

|1  38 

1  24 

1  15 

1  10 

1  27 

1  10 

97 

97 

89 

fl  19 

1  13 

1  11 

1  12 

1  05 

1  17 

88 

94 

86 

4.1 

85 
71 
86 
1  55 
1  56 
1  50 
1  80 
1  70 

ei  09 

104 

1  13 

1  03 

98 

1  10 

89 

88 

8C 

82 

79 

72 

93 

1  48 

1  56 

$115 

New  Hampshire 

110 

Vermont 

95 

Mossaclinsctts 

104 

Khodo  Island 

97 

Connecticut 

106 

^sGw  York 

86 

New  Jorsov 

gj 

Pennsvlvania 

81 

Delaware 

87 

Maryland 

1  35 
1  18 
1  2!) 
1  58 
1  70 
1  75 
1  69 
1  97 

97 

91 

1  15 

1  (>8 

1  51 

78 

73 

97 

1  70 

1  49 

» 

Virffinia , 

78 

North  Caroliifa 

85 

South  Carolina.  .* 

160 

Georgia 

164 

Alalmina  ....  .... 

2  12 

2  03 

2  50 

1  08 

1  67 

1  18 

1  11 

1  12 

1  09 

1  06 

1  OG 

79 

88 

97 

69 

97 

96 

92 

1  63 
1  92 

1  47 
1  70 

1  06 
1  62 

1  28 
1  75 

156. 

Mississippi 

IGO 

T^nffliana 

1  28 
1  31 
1  20 
1  20 
1  38 
1  26 
1  30 
1  18 
1  19 
114 
1  ll 
1  04 
1  15 
1  15 
1  02 

1  59 

1  00 

1  25 

1  22 

1  22 

1  14 

1  09 

1  06 

93 

90 

68 

85 

96 

1  03 

1  00 

1  10 
1  35 
1  00 
90 
84 
82 
75 
76 
64 
62 
56 
52 
69 
09 
53 
1  22 

1  11 
100 
81 
83 
71 
76 
75 
70 
60 
62 

58 
08 
69 
54 
1  19 
87 

■"i*65* 
1  75 
92 
87 
81 
77 
76 
72 
56 
€0 
63 
51 
59 
67 
55 
1  40 
95 

1  38 
1  50 
88 
88 
73 
73 
74 
65 
50 
57 
49 
47 
71 
71 
40 
1  02 
73 

iio 

Arkansas 

ISO 

Tennessee 

90 

West  Virginia j 

e4 

Kentucky 

77 

Ohio 

75 

Michigan 

Tndi^iTii^ , ,    ,               

71 

58 

Wisconsin 

es 

Minnesota. 

51 

Iowa 

48 

Itfissouri 

64 

Kansas 

-     56 

S3 

California 

90 

83 

The  general  average  of  home  prices  of  rye  has  receded  each  year  since 
1868,  when  it  stood  very  high,  at  $1.27,  until  it  has  fallen  to  76  cents. 
It  is  a  small  crop,  almost  unknown  in  some  places.  The  high  figures 
noted  in  the  South  arise  from  the  fact  that  the  grain  is  rarely  saved, 
and  the  little  reported  is  used  for  seed,  always  bearing  high  prices,  for 
sowing  winter-pastures. 
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Ava'age  price  of  barley  per  huahel  on  the  lut  of  December  In  the  years  ilcdiiittGUd. 


States. 


MiUuo , 

New  Hoinpahiro. 

Verpaont  «. 

Massachasetts . . . 

Rhode  Island 

Connecticut 

Now  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

V  irgijiia 

North  Carolina . . 
South  Carolina... 

Greorgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 


1«C6. 


$1  0*2 


19 
1  23 
1  87 
1  15 
1  27 
1  OC 
1  00 


1  09 


00 
05 


1  84 


1807. 


ei 
1 
1 
I 
1 


13 
24 
40 
54 
42 
1  45 
1  47 
1  27 
1  37 


I  27 
1  05 


2  00 
2  03 


1S68. 


18G0. 


1370. 


?1  26 
1  47 
1  44 
1  5tf 


GO 
80 

78 


$1  14 
1  05 
1  'A4 
1  50 
1  2S 


1  04 


1  23 
i  25 


2  15 
i  83 


eo 

90 

1 

07 

I 

01 

I 

03 

90 

I 

02 

90 


bo 


1  C2 


f-7 


2  50 
1  83 


91 


01 
1  02 
1  04 


1  87 

2  08 


i  90 
1  50 


1  81 


97 
1  50 
1  39 


19 
37 
14 


1 
o 

1 
1 
1 
1 


10 
00 
34 
40 
33 
29 


2  10 


1  01 


1  43 


1  02 
1  07 
08 
90 
83 
07 
1  03 
94 
84 


1  36 


22 
28 
35 


1  07 


1  86 
1  67 
1  47 
1  56 
1  57 
1  36 
1  35 
1  14 


18 
46 
10 
96 


1  24 

1  74 

98 

1  41 


12 
00 
23 
02 
85 
03 
90 
80 
64 
61 
12 
83 
71 
65 


1  00 


1  33 


75 
85 
05 
86 
80 
83 
62 
67 
54 
63 
84 
75 
65 
98 
68 


72 
70 
84 
74 
93 
72 
52 
56 
46 
46 
62 
70 
46 
08 
84 


1  00 


95 
73 
71 
81 
60 
55 
57 
43 
43 
73 
60 
30 
85 
60 


Id 


8S 

n 

100 
M 
91 

rt 

TO 


Average  price  of  potatoes  per  huahel  on  the  1st  of  Deceniber  in  tlw  years  designated. 


States. 


Maine 

New  Hampshire 

Vermont 

Massachuaeits . . 
lUiode  Island... 

Connecticut 

Now  York 

New  Jersey 

Pennsylvania  . . 

Delaware 

Horyliind 

Virginia 

North  Cai-oliua . 
South  Carolina. 

Georgia 

Florida 

Alabama 

Mississippi 

JjOuirfiautt 

Texas   

Arkansas 

Tcunesftee 

West  Virginia. . 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinoia 

Wisconiun 

Minnesota 

Iowa 

Missouri ^  -  - . 

Kansas 

Nebraska ... 

California 

Oregon 


1866. 


$0  51 
40 
43 

69 
80 
81 
09 
80 
70 
70 

r,6 


1867. 


HI 
(il 
72 

79 
1   59  I 
1  75  i 


to  93 
81 
69 
11 

10 

10 

90. 

41 

04 

00 

10 

00 


ld6& 


-a 

62 

1  o:j 

70 

77 

02 

85 

1  in 

79 

50 

64 

78 

1  21 

12^ 

70 

09 

81 

1  02- 

72 

89 

72 

a 

07 

98 

77 

1  00 

;    .TO 

7:1 

1   :>7 

97 

'20 

70 
?>7 
02 


78 
71 
60 
93 

07 
91 
70 
97 
93 
00 
93 
74 
69 
55 
48 
70 
51 
45 
75 
1  50 
1  .32 
i.t 
90 
07 

r>() 
75 

72 
01 

•;:: 

90 

VA 

I  (5 


1869. 


^ 


52 
45 
38 

68 
68 
&i 
51 
02 
00 


04 
09 
80 
33 
40 


Z  ! 


1  80 

1  09 

75 

1  80 

1  00 

73 

57 

.^3 

42 

37 

44 

il 

:.2 
7.) 

51 
47 

40 
■10 
79 


1870. 


10 


66 
79 
51 

96 
98 
99 
05 
94 
78 
00 
00 
71 
70 
15 
34 


I  37 
1  10 
I  10 
1  33 
1  07 
52 

5^ 

01 


35 


1871. 


10  46 
49 
37 

68 
73 

68 
48 
(50 
55 
50 
71 
71 
71 
38 
42 
93 
06 
35 
37 
85 
11 
68 
0(5 
78 
03 
W3 
e2 
r.'i 

:v.i 

38 
IM 
(59 
••52 
01 
03 


18TO. 


€0  68 
87 
53 
88 
90 
82 
63 
87 
C3 
1  00 
88 
72 
70 
00 
27 
87 
15 
IG 
87 
89 
02 
57 
GO 
.TR 

(53 

r>4 

4(5 
44 

Sci 
42 
2c^ 
I  13 
55 


1673. 


90  SS 

48 
44 

TO 
81 
83 
54 

67 
65 
78 
70 
71 
69 
10 
15 


1 
1 

1 
1 
1 
1 
1 


20 
20 
05 
65 

to 

00 
-0 
f.2 
8c 
76 

1  12 

6H 
88 
8Y 
94 
98 
85 
56 
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Ivenfeprieeper  two/  hai/on  llie Ut ((f  Deewtier  in  (/lejrMi-* dcalgtuiled. 


s„„. 

leos. 

,«,. 

less. 

■«.. 

m.. 

»>. 

■™ 

ia!3. 

issi 

98  38 

SI  00 

SSOO 

si 

93  00 

ss 
%£ 

!!g 

1 

is 

31  GO 

33  13 

iS 

aiS8 

14  50 

^£ 

17  as 

15  00 

aooo 

ss 

SIM 

1 

"ifds 

33  33 

IWKl 
10115 

M14 
U  OU 

csen 

1B« 

30  00 

SJ33 

esc  00 

19  43 

113  60 

MOO 
3JDl 

ifl« 

9D15 
18  K 

ii 

Iflitt 

5S 

LOOD 

leoo 

ISM 

II 

10  on 

BG3J 
19  33 

aoH 

10  M 

10  so 

S03 

WOO 

38  m 

HOO 
ICM 

10  00 
13  35 

11  OS 

BOO 

10  70 

31  00 

as  no 

SDB7 
0  00 

low 
31  aa 

13  90 

oea 

13  00 
17  25 

general  average  for  all  the  States  in  the  years  named  is  as  follows: 


ProdnrtB. 

1373.       1       1873. 

imi. 

1870. 

IMS. 

,60., 

t0  4&S+ 

73.  BJ- 

I0  48.S+ 
135.6+ 
73.0+ 
4*1  + 

13  8i:5  + 

JO  54.0+ 
13  (fj     + 

WT5.3  + 

Oi.  1+ 

07.1+ 

13  68.6f 
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I'rodiict  of  wheat,  t 
AgriettUure. 


Stat(N>. 

IBM. 

lera. 

1870. 

.»t 

1^ 

im. 

iixhama 

'■SSS! 

104,113 

T,3»i,aog 

333,870 
fl,103,«0 

11D.7B3 
S,3M,36a 
S,1B6.993 

1,0S5,D88 
8951477 

i,'25i:aw 

14, 175.  WQ 
BS6,O0Q 

ftn^-ora) 

1B,757,0P0 
3A700 
688,000 

35,600,0(10 
550;000 

844,  no 

Calif oniia 

-■'SS 

i«,m 

30, 13Si  40,'! 
37  747,121 
■JO,  435,899 
2.391,  1S8 

'■'as 
s" 

3,301^433 
1*178,463 
a,8M.,B79 

vi.set.iS3 

i^  345:  740 
10,675,967 

.,S!i: 
Ji 

^463. 543 
aj,«M.344 

1.844.154 

a,  387,  000 

m 

SOflOtKI 

'■'as 
■'is 

6,  750:  ODD 

i:e«;oM 

ntioM 

1,«»,000 
8,133,000 

3-376,000 

n,  lis,  000 

!:!!5S 
'■S:S 

6,705^000 
20,485,000 

Tfl7s;«» 

11":  400, 000 
i!.l»4.D00 
4. 488.000 

3.100,000 
94,711000 
1P,3il.00O 

sioeftooo 

3.155,000 
7,054,000 

S,417.M 

3G0.D00 

"  aiiiooo 

KS 

'lis 

BSl.OOO 

186,000 

S,101t,000 

iMoloOO 
18,  57S,  000 

10,330,000 

586.000 
5,U«,O00 

0,360;000 
3. 608.000 
IB,  436,  000 
1,»70,000 

-■is 

SffiS 

ss 

1,060.000 
6,712,000 
3.589,000 

13,303.000 
!!,406,000 

11,603,000 

1 

^z'-si- 

1,7E3,31S 
4,713.TIM 

■»as 

ia,W3.16S 

'il 

i3,msm 

iis 

lil«W 

l!3T7;flrtfl 
3»£0IHI 

!4aN,'<Hio 

Is 

KS"-!:;;:;;::; 

§S**i- 

»,lBt,W 

i5,KJ,45a 
l,cr»,ftI3 

Ilie  THnttotiOB 

ITMOiBM 

287.745.636 

835,884,700 

330,738,400 

249, 007, 100 

MSB'. 

1857 : 

I8S8 

1859 

JB8lI!"I" '.'. 

1663 

1063 - 

1B6I 

1865 

1866 

1868^"II^  11. '.llw.... '....,'. lll..I...!r.l"lll] 

lBW.;i"l.lllllllllll"ll""---"-'-lllllll'.V..lllll 

isn 

1B13 

iffn 

Total 

Total  tor  fortf -dglit  jsan  ending  nith  IB73. . 


15.040,699 
n.SSV,e36 
30,584,115 


IoUlwI>-*' 
and  Of"'' 


eioi*'" 
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timated  product,  export,  anfi  borne  c 


1  »/  Kkfat  daring  serea  years  cniing  tcith 


.^ 

(aatbtit.) 

sn, 

="5SESr 

(busliek) 

160, 1«,  am 

^35.884.700 
a30,T2H400 
iM9,»7,lCK) 

a80.a7i4voo 

3e,3U0H 
39.1n.iKl 

5^014,715 
73,897,355 

11§,B3«,045 
166,689,301 
177.  (7*.  6U 
154,621,703 

jei.  mo.  eo6 

16a,BM,S47 
174.948.064 

ST,  482, 341 

^488,680 
33,127,861 

--, 

1,691. 002,  TOO 

335,658,931 

1,151,015,300 

908.703,509 

S41,1SJ,  sss 

1T,971,7« 

164,430,737 

58,533,367 

lagB 

FOBEIGN  DEUAKD  FOB  WHEAT. 

We  liave  repeatedly  shown  it  to  be  the  policy  of  iiations  to  sapply 
eir  own  people  with  wheat  and  other  bread  equivalents,  and  that  few 
U  to  do  so,  and  fewer  atill  undertake  as  a  permanent  policy  the  pro- 
totionof  cereals  for  exportation.  Among  the  latter  Hassla  and  the 
oited  States  are  the  most  prominent;  France  and  Germany  always  ex- 
trt  something,  bnt  often  partially  balance  exports  by  subsequent  im- 
■ts.  Great  Britain  is  the  only  regular  and  extensive  purchaser.  That 
le  reader  may  study  the  wants  of  Great  Britain,  and  means  of  supply, 
le  followiiig  table  is  given,  compiled  from  the  official  records  of  British 
aporte: 

'*ttme«l  ^lovniig  the  sources  of  mtpply  of  wheat  to  Great  Britain,  as  presented  in  oj^ciai 
l«bJe*  of  imports,  bein^  the  lotalitnporisofvheatandfiour  (ia  equicafent  weight  of  ^aht) 
i^  fifteen  years. 


y«m. 

States. 

RuMin. 

o™,. 

Finnee. 

Briti-li 
Anjurlca. 

OtliPr  rnoD 

TolttL 

4,781.785 
430,501 

9,315,135 
15.010,473 
ai,765,.08T 

10,  on,  431 

■■ffig 

;^  0111,733 

15.  OSI.  33C 
9,634,349 

a,«»,  era 

3,831,  454 

3.659,071 

ii 

si  091980 

■SffiS 

Si 

15,«0,  043 
17,838,977 

Oct 
4,310.117 

4.561,531 
6,904.819 

IS! 

ii 
ii 

5,183,1501 

1:1  i 

asw:  431 
a,056^floa 

8,439,530 

2,153,350 

183.363 
4,553,781 

CkU 

i,3io,6.'ia 

588,456 
835;«)B 

3,  403: 150 
3.733.776 

Owt. 

a  101.330 

-iM9.2fl5 
4.319.330 

B,D10,li» 

H,S33!0a3 
8,145,018 

(hct. 

33,301.041 

3(^887.892 

- 

Iliis  makes  a  total  of  528,141,861x^1.  of  wheat  (or  its  equivalent  in 
txr.)  imported  into  Great  Britain  m  the  past  fifteen  years.    This  is  a 
Ckrly  average  of  35,209,487  cwt.,  or  65,724,310  hushelsof  sixty  pounds 
ch.    The  requirements  of  the  past  five  years  have  esceeded  this  aver- 
e,  though  in  1870  by  a  small  excess.    The  amount  for  1872  is  about 
^ty-eight  millioD  bashels.    Man5'  have  supposed  that  Bussia  is  the 
«viest  contributor  to  these  supplies,  but  these  official  figures  show, 
i«n  subjected  to  analysis,  that  the  United  States  furnishes  thelarg< 
oportion,  the  total  for  fifteen  years  being  143,8J.7,68«  cwt.,  or  27 
Ut  ofaU,  while  the  proportion  for  Bussia  is  24  x>er  cent.,  or  126,71 
4  a 
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cwt.  Germany  (exclnsive  of  the  duchies  up  to  I860,)  conthtotM  11 
per  cent.,  (93,437,841  cwt,)  and  France  9  per  cent,  {'A^i2,G36  cnt) 
British  America  has  sent  5  per  cent.  These  prominent  coutribnlioos 
(with  fractions  of  percentage  omitted,]  make  84  per  cent.,  leaving  but  16 
per  cent,  to  all  other  sourcea  of  snpply. 

The  absurdity  of  the  theory  that  there  is  a  surplns  of  wheat  prodnced 
is  strongly  shown  in  the  fact  that  only  the  United  States  and  Bussia 
are  reliable  in  a  series  of  juatB  for  any  sorplos  whatever  that  tbeir  ex- 
cess is  nearly  all  required  to  make  up  the  deficiency  of  asiuglecouuBy, 
and  that  there  never  is  any  other  outlet  for  such  excess.  EstimaHs 
have  been  rife,  in  commercial  quarters,  of  a  requirement  of  t\To  hnndrei! 
million  bushels  by  nations  having  deficient  wheat  crops  in  1873.  It 
is  utterly  impossible  to  find  aach  a  surplus,  if  neceiwary,  or  indeed  mucli 
more  than  half  of  it. 

The  following  table  gives  the  British  official  figures  for  1872  and  1B73, 
with  the  coat  in  pounds  sterling  and  dollars,  and  the  cost  per  cwt. 


Quantities. 
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United   SUtcs  gold  D^iBflW 
tbIdh,  nitiugilB  ^S'^ 
ponndBtarllaEitSS.      °" 
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18T3. 
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,m. 

lent. 

.»  ,»i» 

bS."!.:-:"- 

CicL 

Cut. 

1. 170, » 
ffl,T3(l 

610,5111.335 

sis 

33;BT9 

1,5411)51 

laisis 

318,545 
12,8BS,Tia 

sm.Tis 
a.4wi,wt 

3,57^,4rO 

"11 

"fSSW"!" 

3,S«,01( 
64.135 

1,134,105 

i:S:S 

l,aK,Bj311  I* 
ia,43s,9a  nm^Z 

l«,tsa445   3^^ 

rSSodBMtu.- 

BrlHnli  Kortb  Ainci-i\>ii . . 
Oft?r™uutri« 

41,»W,B2( 

«,-Sl,l«fl 

2«,04(l,tf7* 

i»,44a,e«9 

j3i),a.'M,3e& 

ll^t3,%4js!31(l^ 

Wheai  niul  oud  flaiir 

1,0M,ST4 
74;i,  41! 

se7.34: 
i,e69.as6 

,,S:S 
'■2:  S3 

1,1M,511I 

4,»5nM 

i.  T30'  STi 

BritH*  Snrtli  Amnritn, . . 

TotttlmofilandlloTir., 

4,3CW,0Sfl 

«,3ii4,aB( 

4.o!«,ia) 

5,839,1117    ae,  400,  Stl 

.,i..,.j.^ 

The  short  crop  iu  Russia  in  1873  reduced  the  exportation  to  Groa* 
Britain  from  17,840,640  cwt.  to  9,598,006  cwt.  Here  waa  a  deflcieD<7 
of  8,1:42,544  cwt.  which  the  United  States  mom  than  made  good,  in  *^ 
Increase  of  exports  from  8,606,40ic*rt.  to  19,742,720,  or  2,893,777  cw*- 
more  tlian  the  Itossian  decline,  ana  swelling  the  total  receipts  of  Gre^" 
Britain  for  (lie  year  1873  by  the  sum  of  1,761,402  cwt  over  the  prev);; 
ous  importition.  The  principal  receipts  claesect  under  "other  countries 
come  from  British  America. 
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AND  EXPOET-PEICES  OF  COBN  IN  THE  UNITED 
STATES. 
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1813, 

■^KSKS 

».<m,m 

3!l.334,«m 

UM^C 

"stil  too 

3.^'.iX)a 

3IJ,»l%«KI 
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l.2n,T68 

1, 313,000 

™4S:*B7 
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3I1,MH,«» 
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l,0!M.tBi,DOO 
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ID  trport  prictt  of  corn  and  wm-meol  far  periods  of  ten  years. 
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RjiroRT  OF  THE  commissione;^  of  agriculture. 


EELATIYE  PBOFIT  OF  COEK  AJSTD  WHEAT. 

TUe  great  crop  of  the  United  States  is  maize.  The  favorite  bi 
of  civilized  man  is  wheat,  yet  corn  in  this  country  occupies  the  n( 
as  a  bread-yielder,  not  so  miich  a  substitute  as  an  ai^junct,  an(^  j 
in  a  greater  variety  of  acceptable  forms  than  wheat  itself. 
American  does  not  live  by  bread  alone,  deeming  himself  a  si 
withoat  meat  twice  a  day,  if  he  lives  in  the  East,  and  three  tic 
if  he  resides  in  the  South  or  West.  All  of  this  supply  of  m 
early  stages  of  production,  coming  either  from  green  or  curea 
is  perfected  by  the  almost  exclusive  use  of  maize,  which  is  alsc 
rendering  literal  in  a  peculiar  sense  the  saying  that  '^all  Heshi 
Animal  production  might  naturally  be  considered,  in  this  cou 
most  important  branch  of  husbandry :  it  is  not  only  comparat 
portant,  but  it  is  pre-eminently  profitable.  This  might  bo  g 
many  ways.  A  few  statistical  gen<5ralizations  will  furnish  cO 
proof. 

First,  the  magnitude  of  this  interest  is  a  marvel.  The  su] 
man  and  beast  are  principally  found  in  corn,  hay,  wheat,  oats, 
barley,  rye,  and  buckwheat,  named  in  the  order  of  their  aggrega 
value.  Should  grass  be  included  with  hay,  it  would  of  cours* 
the  first  place.  Of  these,  com,  hay  and  oats  are  mainly  used  ii 
domestic  animals:  wheat,  potatoes,  rye,  barley,  and  buckw 
mainly  consumed  by  man.  Yet,  tiiking  only  corn  and  hay,  \^ 
mention  of  corn-fodder  or  grass,  in  comparison  with  these  six  ot 
products,  the  values  for  the  past  five  years  may  be  thus  expi 
the  original  estimates  of  value  made  annually  by  this  Departm 


1869, 
1870. 
1871. 
1872. 
1873. 


Total. 


Corn. 


Hav. 


$6.58,  532, 700 
601, 839, 030 
478, 275,-900 
435, 149, 290 
447, 183,  020 


2, 620, 979,  940 


$337,  6G2,  COO 

3:i8, 969,  ceo 

351,  717, 035 
3 15, 969,  079 
339,  895,  430 


1,714,213,880 


The  value  of  corn  has  therefore  been  $13,594,500  per  annum  m 
the  combined  values  of  the  six  other  crops  named ;  and  that  of  t 
grasses  over  two-thirds  as  much  as  the  aggregate  of  the  s 
Could  the  value  of  the  corn-fodder  on  one  hand,  and  of  the  past 
the  other,  be  added,  the  value  of  feeding  supplies  for  domestic 
would-be  seen  to  be  enormous.  Nor  can  it  be  otherwise,  in  vie 
variety  of  animal  products  required  to  sustain  life  and  meet  the 
of  civilization — such  as  beef  and  pork  in  various  forms,  buttei 
milk,  wool,  leather,  lard,  tallow,  stearine,  soap,  and  a  multitude 
manufactures  from  animal  substances,  including  valuable  fertili 
tribnted  during  the  life  and  after  the  death  of  the  animal  for  tb 
ual  maintenance  of  the  producing  capacity  of  the  soil. 

In  response  to  the  inquiry  as  to  the  comparative  value  per  s 
easy  to  show  the  superiority  of  corn,  notwithstanding  the  ob 
duction  in  price,  by  the  immense  quantity  produced.     The 
average  of  cokrn  per  acre  may  be  a  few  cents  lower,  but  the  add 
of  the  fodder  will  make  it  predominant,  even  after  an  allowar 
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possiljl3'  greater  cost  of  production.    The  straw  of  the  cereals  should  be 
of  some  value,  but  with  few  exceptions  it  is  burned,  audits  fertilizing 
val  lio  dissipated,  except  a  minute  proportion  of  ash.    The  assumed  aggre- 
gato  of  the  corn  acreage  of  five  years  is  184,565,343  acres,  yielding  in 
corn,  olone  814.21  per  acre;  the  aggregate  for  the  six  crops,  345,166,063 
acres,  yielding  $13.99  per  acre.    That  overproduction  reduces  the  value 
of  t;lie  corn-crop  is  evident  from  a  mere  glance  at  the  figures.    In  1869, 
when,  the  crop  estimate  was  reduced  to  874,000,000,  the  aggregate  value 
was  S  658,000,000,  and  the  value  per  acre  $17.74,  against  $12.76  for  wheat 
when,  tbat  crop  was  the  largest  ever  known;  in  1870,  with  a  corn-crop 
estimated  at  1,094,000,000  bushels,  the  product  was  $601,000,000,  or 
^5T  ,  000,000  less  for  a  crop  larger  by  220,000,000  bushels.   A  result  similar 
i^  fe^ind,  though  far  less  marked  in  degree,  is  obtained  by  comparison  of 
the  crops  of  1871  and  1873,  the  former  being  medium  onlv,  the  latter  large. 
In    XS71  a  crop  of  991,000,000  bushels  produced  $478,000,000,  or  $14.03 
P«xr     o.cre,  while  that  of  1872,  estimated  at  1,093,000,000  bushels,  was 
worth  $435,000,000,  or  $12.24  per  acre.     This  shows  an  increase  of 
*^S,000,000  from  a  decrease  of  101,000,000  bushels. 
.  '^Ixis  makes  a  favorable  showing  for  corn ;  but  the  strongest  point  in 
Its  IxiTor  has  not  been  touched.    Being  largely  fed  on  the  farm,  it  is  in  a 
nieas^ire  restorative,  while  wheat,  carried  away  from  the  farm  without 
^?y     return   worth  considering,  is  an   exhaustive  crop.     These  two 
^^•Hietrically  opposite  practices  must  produce  opposite  results  upon 
^^Is,  one  making  the  rich  richer,  the  other  rendering  the  poor  poorer. 
-A^s  might  be  expected,  the  complaint  is  constant  that  the  wheat  aver- 
age grows  less  and  less;  and  the  fact  is  that  it  is  only  kept  from  heavy 
dej>xeciation  by  a  gradual  removal  of  wheat-culture  westward  and  fresh- 
iMXil^ard,  as  the  wheat-tarmers  fold  their  tents,  after  the  manner  of 
^^  -Arab,  and  as  "silently  steal  away'' to  green  prairies  undisturbed  by 
^^Plow. 
V     Tlitis  wheat-growing  becomes  nomadic,  while  cattle-feeding  is  station- 
JJ^-     It  might  naturally  be  expected  that  sections  in  which  corn-growing 
?^^  long  been  the  ruling  rural  industry  would  exhibit  more  valuable 
"^provements  and  higher  average  values  of  farm-lands.    This  theory  is 
"^*ly  verified  by  an  examination  of  the  assessed  valuations  of  agricultu- 
^\  sections  in  which  the  exhaustive  and  restorative  systems  of  culture, 
^  illustrated  in  the  practice  of  corn  and  wheat  farmers,  are  respectively 
predominant  in  a  positive  degree.    While  the  planting  of  both  these 
^^'^Ps  is  practiced  by  almost  all  farmers  in  our  cereal  belt,  there  are 
^^tions  in  which  one  or  the  other  greatly  predominates ;  and  there  is 
^^  one  of  these  States  in  which  examples  of  such  predominance  are  so 
°^^*ked  as  in  Illinois.    To  make  a  fair  test,  let  us  take  the  counties 
y^^lding  the  heaviest  product  of  corn,  and  as  many  making  the  largest 
^J^Utities  of  wheat.    Erasing  from  the  record  of  wheat  counties  Madi- 
?^  ^nd  Saint  Clair,  whose  valuations  are  manifestly  increased  by  proxim- 
jgl' to  Saint  Louis,  but  leaving  Jersey,  which  remains  the  highest  on  the 
^j  also  quite  near  SaintLouis,  and  on  the  other  hand,  blotting  Sangamon 
?^^  the  corn-list  because  much  of  its  valuation  arises  from  the  fact  of 
ts  being  the  capital  of  the  State,  there  remains  an  area  as  purely  agri- 
^tural  as  can  be  selected  for  such  a  test.    There  are  eleven  counties  in 
^^U  list,  none  of  the  corn  counties  produchig  in  18G9  less  than  2,500,000 
^isbels,  or  in  an  average  year  much  less  than  3,500,000  busluils ;  and 
^^^  of  the  wheat  counties  yielding  less  than  500^000  bushels.    The 
?^^^ities  are  as  follows,  with  their  respective  yields  ot  corn  and  wheat  in 
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Com  •imnlk*. 

Cam. 

V,-htM. 

Wlicat  connliuB. 

WbMt. 

Con. 

Bur« 

3,S*L<fi3 

3,m,i)8S 

a.i«i,eB 
Aeu.«aT 

1.1 

BSD,  019 

A&m. 

1 

l,o»,iBr 

e,BGO,lM 

.Ionii.T-: 

t*Si.Uu 

r""" 

3.SiH,W>0 

Saarly  three  times  as  mncli  wheat  is  grown  in  the  elaven  wlieat 
coiiutiCH  an  ni  tbose  of  tbo  othor  list;  anil  the  com  counties  produce  of 
maize  a  Httle  iiioi'e  thaii  three  times  the  amount  of  cora  placed  to  ^lis 
credit  of  the  wheat  counties.  The  respective  promineuce  of  tUew 
iudiistiics  ill  tlic  two  lists  is  sufficiciiUy  marked,  the  productlouof  >"> 
county  ill  the  one  cntitliu^  it  to  appear  in  the  other. 

The  assessed  valuations  of  farm-lands,  iiicludiDg  all  improvemcotSi 
shoukl  be  considered  in  some  sense  indicative  of  the  comparative  pTt£i 
of  the  industries  which  make  these  values.  lu  the  expectation  of  finding 
hi{riicr  values  in  com  than  in  wheat  counties  the  following- tables  »ere 
made  from  the  State  retnms  of  1871 : 


c„»,„,„ 
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SinOG 
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ii 
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5M 

4.1«,Tt2 

t».B60,710 
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It  is  not  unexpected  that  the  average  valuation  per  acte  in  the  one 
case  is  $G.43,  in  the  other  $7.89,  or  22  per  cent,  greater.     It  is  troe  that 
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these  values  are  not  the  cash  values,  the  assessmeuts  being  lover  for 
pur^wses  of  taxation;  yet  the  true  proportion  between  the  two  alone 
is  Dot  necesaarily  aft&ebMl  by  this  fact.  Yet  to  silence  cavil,  oe  well  as 
to  aocamalate  evidence,  the  ceosns  returns  of  farm-lands  and  their 
valxxatiou  are  appealed  to,  with  the  following  i-esult : 


Cmitouallu.. 

A„.. 

™... 

»...„„u... 

Acr... 

V.,... 

II 

(1^296.039 
13,151900 

IB,S1S,S3B 

ii 

ara.flse 

tai,aKSC3 

'?.!?S 

7,901.130 

Kiindolpb 

IMS,  JO 

1H),C«,«*6 

-J,lfe5,769 

— 

-_ 

The  State  exhibit  included  all  taxable  lands,  whether  in  fannsornot 
*i»«.\  makes  a  total  of  5,513,240  acres  in  corn  counties,  aud  1,187,712  in 
'*lkeat  counties.  The  census  statement  includes  only  farms,  the  respect- 
iv«  aggregates  being  4,54C,3ti5  and  3,185,769  acres.  The  average  valne 
Ver  acre  is  in  one  case  $41.70,  and  in  the  other  $35.(13,  a  diflereuoe  of 
!■'  per  cent,  in  favor  of  the  com  district.  This  result  is  an  additional 
^nflrmalion  of  the  theory  of  the  superior  profit  in  feeding  corn  over  the 
^nsportatiou  of  wheat. 

Aa  oljectioD  may  be  urged  that  the  com  counties  have  a  better  soiL 
There  appears  to  be  little  ground  for  sucli  objection  in  tlirs  case. 
Among  the  wheat  counties,  Adams,  Pike,  Jersey,  Monroe,  and  Ban- 
dolpfa  lie  on  the  Mississippi,  and  havearioh  soil,  much  of  it  well  adapted 
to  large  yields  of  eoru ;  Greene  borders  on  the  Illinois ;  Macoupin  and 
Montgomery  adjoin  the  fertile  com-prodncing  Sangamon;  Clinton  and 
Wsshiagton  are  three-fourths  fertile  prairie ;  and  Stephenson,  on  (he 
northern  border,  is  the  finest  portion  of  the  Itock  liiver  Valley.  The 
com  counties  are  still  more  scattered,  Chumpaign  and  Vermillion  being 
in  the  eastern  central  part  of  the  State.  McLean,  Logan,  Morgan,  and 
Mason  occupy  central  positions ;  the  others  are  north  and  west  of  the 
Dlinois  Hiver,  only  two  of  which  border  upon  it.  Thus  there  is  little 
diflerenco  in  natural  advantages.  Were  such  diflferences  apparent  it 
woald  matter  little  in  view  of  the  fact  that  wealth  derived  from  the 
soil  depends  tar  more  ui)on  its  culture  and  treatment  tlian  upon  its 
origiaal  stores  of  fertility.  It  is  a  notable  fact  that  the  largest  crops 
and  densest  populations  of  Europe  are  found  upon  the  less  fertile  dis- 
tricts; the  richest  soils  are  in  the  least  populous  districts,  and  are  al^o 
leas  productive  under  present  treatment. 

An  Illinolean,  whose  ^iews  are  entitled  to  respect,  suggests  that  if  the 
com  area  has  the  larger  proportion  of  timber  tliis  circumstance  would 
render  the  valuation  higher.  The  eleven  counties  ba^e  only  391,037 
acrea  in  woodland  of  the  4,540,365  acres  in  farms,  or  8.C  per  cent. ;  whOe 
the  woodland  of  the  wheat  comities  amounts  to  908,750  acres  in  a  total 
of  3,lMfi,7fi8,  or  28.8  per  cent.  So  tliis  advantage  inures  to  the  benefit 
ot  wheat,  ^d  requires  additional  profits  of  corn-growing  to  oUset  it  in 
tb«  valnaUfKi  tables. 

Illinois  undoubtedly  furnishes  the  best  test  of  this  question,  as  the 
two  induetries  are  comparatively  leas  separate  elsewhere ;  but  there  is 


56 


EEPOET   OF   THE   COMMISSIONEH   OF   AOBICULTDBE. 


a  growing  prepoDderaii(»i  of  one  or  the  otber  ia  pa^  ot  Iowa.  Tbe 
following  lists  include  respectively  all  counties  produdng  in  1869  over 
1,500,000  biishels  of  com  each,  and  those  growing  over  6^,000  bosheU 
of  wheat  each,  the  ai-ea  and  valoation  lieing  the  official  asaeasment  for 
taxation  in  that  year : 


Corn  connllM. 

Acre*. 

Vahu. 

i 

m.OM 

^^ 
aseloa 

S58,BT5 

1 

(.531,  oia 

u,a»,s« 

su 

WliEBtcoonllee. 

.™. 

VBlm. 

li 

306.033 

asftftSd 

«T,J5B 

•sss 
Hi 

1^895,64' 

TM 

4,W!>^- 

*■■'"•"■■■  ^■-' 

;J! 

In  these  lists  there  are  no  very  large  towns,  and  some  of  the  lai^« 
are  foaud  represented  in  each.    Of  the  twelve,  oue-tbird  are  both  com 
and  wheatcoimtie8,Benton,  Clinton,  Jasper,  and  Linn  having  more  than 
the  minimum  limit  of  production  of  each  crop.    This  fact  must  tend  tfi 
equalize  the  average,  though  the  profits  of  corn-culture  should  be  equallJ 
marked  here  as  in  Illiuois.    The  average  per  acre  in  the  corn-list  ia  eee'B 
to  b6$9.11,and  that  in  the  wheat  counties  $7.37,  the  percentage  being  3^ 
greater  in  the  corn  average.    The  census  returns  a  much  smaller  are 
not  including  taxable  lands  not  in  farms,  with  an  average  valnataon 
$9.11  for  the  com  counties,  and  $7.37  for  the  other  list^  or  about  13 ;     * 
cent  higher  value  for  the  com-producing  eectiou. 


,:,.—» 

^^"■ 

V.,... 

„,„.„,««. 

Anns  la 
fnrnu. 

Vshc- 

318.  Ml 
323,958 
aT8,BSD 
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*8.  Tie.  034 
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4.1011,850 
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11.141.^ 
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107,008,817 

3,8111,784 
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Coming  to  Missouri,  a  corn-growing  State,  it  is  found  that  wheat  is  a 
ss  prominent  industry,  aad  that  most  of  the  counties  showing  the 
rgest  production  of  corn  also  present  the  largest  yields  of  wheat,  and 
at  each  of  the  counties  above  the  wheat  minimum  of  250,000  bushels 
'oduces  two  or  three  times  as  much  corn  as  wheat.  In  fact,  there  is 
I  marked  segregation  of  the  two  industries.  Making  two  lists  of  nine 
•unties  each,  several  of  the  counties  are  in  both,  and  the  remainder 

>w  little'cause  for  separation,  the  averages  of  total  valuation  differ- 
g  by  only  six  cents  per  acre — a  result  which  furnishes  valuable  nega- 
te tjestimony  in  the  same  direction — giving  an  example  of  equality  in 
due  where  the  assumed  cause  of  marked  inequality  is  absent. 
There  is  one  other  State,  Indiana,  in  some  few  portions  of  which  these 
^o  industries  arq  segregated  as  in  parts  of  Illinois  and  Iowa.  Of  counties 
elding  each  in  1869  not  less  than  1,500,000  bushels  of  corn  there  are 

lit,  and  as  many  growing  500,000  ^bushels  each  pf  wheat.  Four  of 
x>se  are  in  both  lists,  and  are  thrown  out,  leaving  the  remaining  four 

each  marked  examples,  to  show  a  still  more  positive  discrepancy  if  a 
[nilar  result  shall  follow  as  in  the  cases  of  Iowa  and  Illinois.  These 
or  com  counties  produced  in  1861  four  times  the  amount  of  maize  grown 

t      four  wheat  counties;  and  the  wheat  counties  yielded  a  consider- 

>^       ger  number  of  bushels  of  wheat  than  of  corn  in  a  State  which 

ly  produces  from  three  to  four  times  as  much  corn  as  wheat.    The 

uation  is  that  of  the  State  in  1869,  as  follows: 


Com  counties. 
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Total 
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Aores. 

Value. 

247,923 
229,372 
234,463 
307,724 

$4,744,209 
5, 727, 706 
7,  U6, 055 
3,861,258 

1, 019. 462 

21, 449, 228 

Wheat  couutios. 
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%cixi8ko , 

lorto 

Total 


|19  13 
24  89 
27  87 
10,43 

21  03 


Acrea. 

Value. 

230,625 
290,894 
334,898 
365,989 

$3, 955, 670 
6, 407, 470 
4, 495. 280 
5, 332, 744 

1,222.406 

20, 191, 164 

H 

Is 


112  58 
22  02 
13  42 
13  05 

16  51 


The  average  values  in  this  case  are  respectively  $21.03  and  $16.51  per 
the  corn  area  having  a  value  27  per  cent,  higher. 

A  result  of  this  investigation  cannot  fail  to  enforce  the  conviction, 
mg  since  forced  upon  tlie  minds  of  intelligent  farmers,  that  however 
roltable  apparently  to-day  the  selling  from  the  farm  of  its  principal 
deducts,  the  ultimate  result  is  decline  in  yield  and  reduction  of  value, 
t^nesee  County  in  Kew  York  was  long  an  example  of  great  prominence 
i  wheat-culture,  which  has  been  for  many  years  declining,  until,  in  1869, 
«ily  22,374  bushels  were  reported  where  301,144  bushels  were  harvested 
jrears  previously.    Many  -have  mourned  this  decline  as  a  great  disas- 

,  but  the  substitution  of  more  profitable  CBops  has  wrought  no  serious 
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iiijniy  to  Genesee  farmers,  whose  lauds  are  valued  in  the  recent  census 
at  $75.8G  per  acre,  instead  of  $49.81  in  the  former  census,  a  gain  of  52 
per  cent.,  wliile  the  a-verage  for  the  State  of  New  York  has  increased 
Horn  $38.30  to  857.35,  an  average  of  49  per  cent.  Tlie  more  thorongli 
and  impartial  similiu*  local  investigations  are  made,  doubtless  the  more 
positive  and  convincing  will  be  the  testimony,  teaehiug,  not  that  wheat- 
culture  is  unprofitable  and  should  everywhere  be  abandoned,  but  ftat 
feedinp;*  crops  upon  the  farm,  which  cannot  be  done  in  exclusive  wheat- 
culture,  is  the  only  safe  Jind  ultimately  profitable  system  to  pursue,  and 
a  golden  nile  of  agriculture. 

1  LUOTUATIONS  OF  YIELD  AND  AREA. 

Any  assumption  of  probable  production  based  only  on  a  medium  prod- 
uct and  average  area  in  cultivation  must  generally  be  fallacious.   It  is 
not  uncommon  to  find  an  increase  in  area  of  30  or  even  50  per  cent,  in  a 
given  crop  of  a  State,  or  to  witness  a  similar  decline  in  breadth  of  cnlti: 
vation.    The  rate  of  yield  is  eqnally  fluctuating.    There  may  be  a  yidd 
of  five  bushels  of  wheat  per  acre  one  year,  and  ten,  or  perhaps  Mteeo? 
the  next.    Such  being  the  facts,  a  careless  general  view  of  crop  coo^- 
tions  is  utterly  worthless  as  an  indication  of  the  amount  of  prodactkMX 
at  the  harvest.    Only  the  most  accurate  local  reports,  combined  witi 
reference  to  the  breadth  of  cultivation  and  degree  of  fertility  of  the  sev- 
eral counties  of  a  State,  can  be  relied  on  for  approximate  correctness. 
At  best,  these  difficulties  are  sufi&ciently  discouraging  to  any  one  who 
would  attempt  the  business  of  interpreting  crop  reports,  however  numer- 
ous, systematic,  and  thorough  they  may  be. 

To  illustrate  this  idea,  reference  is  had  to  the  assessors'  returns  oi 
Ohio,  which  are  probably  nearer  to  completeness  and  accuracy  tUa^ 
those  of  any  other  State;  they  have  also  been  continued  for  a  loog^^ 
consecutive  period.    They  show  that  in  fifteen  years  the  extremes  oi 
average  yield  of  wheat  were  4.5  bushels  per  acre  in  1862  and  15.3  ^ 
18G9.    Suppose  the  former  crop  had  been  grown  in  the  latter  y^^J' 
sage  dabblers  in  statistics  would  mourn  the  decline  of  wheat-culture  i^ 
the  ten  years  past  rather  than  boast  of  its  increase.    The  average  ft^J 
this  period  is  nearly  11  bushels,  and  each  of  the  six  years  between  lS6i 
and  1872  had  harvests  above  this  average,  though  fluctuating  annuaj^y 
in  yield  from  a  fraction  of  a  bushel  to  four  bushels ;  and  six  of  the  Di|J® 
preceding  crops  were  below  this  average,  the  exceptions  being  in  1800, 
1862,  and  1863.    The  area  in  the  first  year  of  this  period  of  fifteen  w»s 
a  few  acres  more  than  that  of  the  last;  the  average  was  1,677,211  acres, 
the  smallest  breadth  1,159,964  aeres  in  1869,  the  year  following  the  yi^|^ 
of  4.5  bushels  per  acre,  and  the  largest  was  2,401,535  acres  in  1862.    ^ 
the  first  seven  years  the  annual  area  was  not  only  above  the  avera^^' 
but  increasing  <?ach  year  to  the  sixth  year,  when  a  decline  of  25  per  ce^h 
followed  in  1863,  and  continued  each  year  until  1867,  when  the  low^^ 
point  was  reached,  since  which  time  the  annual  breadth  has  been  Q^i*? 
near  the  average  for  tlie  whole  period,  though  reaching  it  only  in  IS^-^- 
With  these  fluctuations,  both  in  area  and  yield,  there  is  of  course 
chance  ibr  greater  differences  still  in  product ;  therefore  we  are  not  8i>i^ 
prised  to  lind  a  return  of  5,824,747  bushels  in  1866,  and  29,916,518    ^^' 
1862,  the  next  largest  being  the  crop  of  1869,  ^^t 

The  rate  of  yield  of  corn  lor  the  same  period  has  a  range  from  -^ 
bushels  per  acre  to  40.8.    As  with  wheat,  the  yield  has  been  of  l^^' 
above  the  general  average  of  33  bushels,  falling  below  only  in  1867 
1869,  since  the  year  1865,  while  for  seven  years  previously  only  the  cr 
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GO  and  XSOl  reacbed  the  average.  The  range  of  acreage  is  from 
138  iicres  in  1858  to  2,682,105  in  1871.  The  next  largest  area  was 
i9, 2,431,312  acres,  then  declining  each  year  for  six  years,  until  the 
th  of  1,932,305  is  reached,  afterwards  varying  little  from  2,200,000 
for  f'jur  years,  and  theu  rising  again.  The  smallest  prodnct  was 
t,582  in  1858,  and  the  larg^t  103,053,234  bushels  in  1872.  The 
)t  fluctuation  was  2ff,121,9{S  bushels,  or  42  per  cent,  increase  from 
;o  1870.  The  small  cwp  of  the  censns  year  in  other  States,  as  in 
has  deceived  superficial  thinkers  in  statistics — i.  e.,  nearly  every- 
-int«  the  belief  that  corn-growing  has  greatly  declined ;  aud  yet 
^erage  of  the  past  eight  years  iu  Ohio  is  80,181^152  bushels  pec 
0,  and  for  the  preceding  seven  years  65,353,572  bushels ;  and  the 
ge  yields  per  acre  for  tliese  periods  respectively  are  35.9  and  30.4 
Is,  or  18  per  cent,  inci-ease. 

'  rate  of  yield  in  wheat  has  been  very  unequal.  A  marked  contrast 
le  by  separating  the  past  six  years  from  the  preceding  nine.  The 
pe'riod  has  far  exceeded  the  productiveness  of  the  former,  iiie 
go  yields  jwr  acre  being,  respectively,  12.4  aud  10  bushels,  an  Ie- 
i  of  2.4  bushels.  These  differences  were  largelj'  the  result  of  unpro- 
scasous.  It  is  possible  that  lack  of  labor  during  the  years  of  the 
riid  less  of  thoroughness  in  culture  may  have  aided  iu  producing 
low  averages.  After  1861  the  yield  of  corn  was  yearly  dimiuished 
18G5;  of  wheat,  after  1862,  (sown  in  1861,)  ontil  18G6.  The  acreage 
h  also  declined  through  the  same  period,  thoii^  that  of  wheat 
>t  begin  to  fall  till  1802.  » 

)  following  tables  give  the  details  of  this  tofoimatioB,  compiled  tcom 
Ucial  reports  of  Ohio : 
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!  yield  of  oats  averages  about  25^  bushels,  and  has  been  greater 
1  later  years  than  in  the  earlier  part  of  the  pei'iod.  In  1808  the 
ge  was  12  bu»liels,  which  became  23  the  next  year,  and  30  in  1S60. 
rea  lias  also  beeu  increasing  in  recent  years. 
•■  fluetuatiouH  iu  the  yiehJ  of  rye  are  about  equal  to  those  seen  iu 
leat-erop.  The  average  yield,  about  10  bushels,  is  actually  less 
that  of  wheat.  The  year  of  failure  in  whoat,  1S66,  shows  a  rye 
ge.  of  about  8  bushels,  while  1359  gives  the  lowest,  0,7  bushels. 
rea  has  a  wide  range,  from  :J5,166  acres  iu  1872  to  108,009  iu  1867, 
ear  after  the  wheat  lUilure,  affoi-diug  another  instance  of  the  ex- 
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treme  sensitiveness  of  formers  to  the  suggestions  of  price  of  prodncts 
and  rate  of  production. 
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The  attention  of  tlie  reader  is  called  to  tlio  extraoi-dinary  fluctaations 
in  area,  as  well  as  material  differences  in  tlie  rate  of  prodnction,  in  the 
minor  crops,  such  as  barley,  buckwheat,  &c.  Buckwheat  is  mainly  a 
sappleflientary  crop,  put  in  toward  off  anticipated  scarcity,  or  when  the 
season  has  been  nnpropitious  for  sowing  the  etandard  frrains.  This 
accounts  for  an  area  of  14,972  acrt^s  in  one  year,  and  149,445  in  another. 
Barley  ia  dependent  upon  the  vicissitudes  of  the  season  and  the  beer 
business : 
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The  potato-crop  is  comparatively  uniform  in  areii,  yet  thero  is  a  dif- 
ference of  50  per  cent,  between  the  smallest  and  largest  breadth ;  and  it 
is  still  more  aniform  in  rate  of  yield,  exhibiting  averages  quite  as  lo\rln 
the  period  before  the  advent  of  the  potato-beetle  as  in  that  since  its 
arrival.  "Eternal  vigilance"  and  Paris  green  have  kept  up  the  full 
average  of  the  entire  period. 
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study  of  the  fiactnations  exhibited  ia  these  tables  will  Bei-ve  to 
rate  the  pretensions  of  enperficial  crop-reporters ;  and  a  comparisoD 
)  results  of  State  and  national  ennmerations,  as  given  below,  will 
J  the  imperfections  of  an  official  census.  The  average  iiroduct  tor 
n  years,  being  but  ttfo-tLirds  tiie  yield  of  1869  iu  wheat,  and  almost 
:r  cent,  higher  than  that  of  corn  for  tlie  same  year,  may  serve  to 
ct  the  prevalent  error  relative  to  those  crops  arising  from  the  pai-- 
lilare  of  the  one  and  remarkably  high  condition  of  the  other  in  the 
IS  year. 
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FARM  VALUES. 

The  following  tables  are,  iu  part  re-arrangements  of,  in  part  fleductiona 
from,  tUe  figures  of  the  ceosas  of  1870,  prepared  for  purposes  of  refer- 
ence  and  investigation : 
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SHEEP  AND  WOOL. 

tiinated  Dumber  of  sheep,  oa  the  1st  of  January,  1874,  was 
I,  atid  tlio  jiinmn!  product  of  woo!  tor  1S73  ma.v  be  i>lace<l  at 
,000,000  pciiuds.  The  it ool- manufacture  requires  acoDStautly 
[  auiouDt  9!'  raw  material.  The  imports  of  eleven yeai's,  from 
^71  incIuBive,  amouiitet:!  to  572,647,377  |>ounds  of  \fooI,  (excla- 
lotldy,)  an  average  of  &1!,0S8,843  pounds,  costing  (in  gold  at 
ipment,)«S9,375,90S,  or  88,125.082 per  annum.  The  importsof 
5 122,250,499  poonda,  costing  $26,214,105,  and  those  of  1873, 
1  liouuds,  valued  at  $20,433,938.  At  tLo  Bame  time  the  imports 
j.s,  which  ha.ll  for  eleven  ycai-a  an  average  gold  vnliie  of 
01,  amounted  iu  1872  to  §52,408,921 ,  and  in  1873  to  $51,07."i,4»2. 
isiucss  of  wool-growing  scarcely  "holds  its  own"  east  of  tho 
:>i,bnt  is  increasing  from  thoMisaonri  to  the  Pacific  coast,  upon 
(1  in  the  mountains,  though  iu  settled  parts  of  Ntbrai^ka  the 
nces  is  a  check. 
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Stalejiteal  of  »ft<ep  atiA  vioot  producHoa  of  the  principal  counlriet  in  the  norld. 
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The  first  two  columns  give  the  estimate  of  the  Londoo  Statistical  8o- 
cietj-  in  1666;  the  last  column  is  the  latest  official  statement  of  the  same 
conn  tries. 
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STATISTICS  OF  MANUFACTURES  OF  WOOL. 
Xambcr  of  eatahUshmcniSj  of  hands  employed,  and  of  seta  ofeardfi. 
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Quaiifiln  aud  value  of  icool  and  other  material  »ted. 
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QiiiiiiiHn  mid  eahic  of  alt  pi'odiiels  ofaoohm  niiiaii/actiired. 
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TEXTILE  FIBEBS. 

The  followiDg   statement  of  productioo   of  various  fibers,  at  t 
deceoQial  enumeratious,  is  compiled  from  cenaas  reports  : 
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Textile  fibers — Continued. 


States  and  Territories. 


Arizona  

Colorado 

New  ilexico. 

Ctali 
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Year. 
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Flax. 
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STATISTICS  OF  SILK. 

From  the  Mortis  multwaulis  era  to  the  present  time  the  impul 
progress  iu  silk-culture  has  been  fitful  and  spasmodic.  ]Morere( 
the  experiment  has  been  tried  in  California,  and  until  the  prodi 
of  silk- worm  eggs  for  foreign  markets  became  unprofitable,  seeme 
sonably  successful.  An  experiment  by  a  German  colony  has  be( 
tiated  in  Mississippi.  But  for  the  liability  of  injury  or  destruction 
worms  by  heavy  thunder-storms,  such  attempts  might  bear  better 
ise  of  favorable  results.  Such  an  industry  is  greatly  needed  tc 
employment  to  multitudes  in  the  country  who  cannot  do  heavy 
work,  and  might  be  pursued  by  thousands,  with  little  capital,  a 
knowledge  except  that  of  the  conditions  necessary  to  the  healt 
vigor  of  the  worms.  TJie  product  should,  of  course,  be  sold  i 
cocoon  to  the  manufacturer. 

The  last  census  shows  a  falling  oft'  in  the  quantity  of  cocoons  rep 
as  follows : 
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shoSTsa  decrease  in  the  uniober  of  silk-factories,  but  a  decid- 
tbe  quantity  of  goods  manufactured.  The  material  for  man- 
course  umiuly  imported.    The  record  for  1870  is  as  foUoTCs : 
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tistics  of  I860  arc  aiven  in  tlio  following  table: 
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•nnial  poriod  the  value  of  products  has  been  nearly  doubled. 
iiis  pa-ssod  to  the  front  rank  in  the  nianufaoturi',  while  Mas- 
id  New  York  ha\'e  made  small  advance. 
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TliADE  WITH  BEITISU  AMEBIC  A. 
The  trade  bctiveeii  tlieUuitetl  States  aud  the  BritiHli  North  Aineritaa  ' 
Provinces,  aa  reported  by  Hon.  Etiward  TouDg,  from  the  records  of  tlio 
Gastoms  Biireaa  of  the  Treasury  Deiiartm6nt,  baa  aggregated  in  fifty- 
three  years  8575^94,730  in  imports,  and  8078,183,096  in  exports,  or 
$23,650,525  per  aniinm  iu  iiuports  and  exports  together.    For  the  first 
twelve  years,   co  mmeiiciiig  with  1821,  the  annual  average  waaonlS 
$2,647,5*78;  and  for  a  snbsequent  period  of  thirteen  years  tlieyearlS 
average  was  85,450,55u.    The  increase  baa  been  rapid  since  1856,   Tlie 
period  of   thirteen  years  from  1854   to   1806   covers   the  reciptocitj 
treaty,  when  the  annual  average  rose  to  $48,422,355 ;  yet  the  average 
bas  been  still  further  increased  in  the  period  of  seven  years  followiufi 
tliat  of  reciprocity,  being  §59,351,014.    It  may  be  desirable  for  refer- 
ence to  reproduce   the  Treasury  summary  of  merchandise  and  moneJ 
imported  and  exported  iu  these  fifty-three  y  ears,  as  follows : 

Taliteof  the  importit  from  the  TJii'dWt  Xorfft  JnicWrau  ProWncca  loUie  Uniltd  S(n(«,«wii 
of  Ike  eiporia  to  the  samf,  for  fifis-ikrec  years  ending  Jane  30, 1BT3. 
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iyrocity  treaty  «li<i  not  cover  all  tlio  tra«I»  between  tlio 
itcB  and  the  British  provinces.  The  followiDg  aualjsiii  illus- 
fact: 
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aal  imports  of  animals  under  the  reciprocity  ranged  in  value 
6,927  to  $8,057,960;  never  as  high  as  two  millions  until  18C4, 
ralue  was  $3,165,040,  and  $5,503,318  in  1865,  and  reaching  the 
Tu-es  in  1866.  \Vliile  the  imports  of  living  animals  have  never 
high  a  i>oint  since,  they  increased  from  $l,902,9fX»  in  1867  to 
in  1870,  and  then  declined  in  1371,  still  more  in  1872,  and 
,144,201  in  1873. 
orts  of  wheat,  wheat-flour,  and  oats  under  reciprocity  were  as 


Wbcnt. 

Whest-flour. 

Oli 

.. 

T.U. 

m„hd.. 

Tal,u- 

SarrJ, 

r«i  / 

»»A<Zr 

Vat  <r 

*i£»^i 

»4I»3  3jO 

3,san,033 

iSJ- 

res  for  similar  imports  of  grain  and  its  products  since  the 
1  of  reciprocity  are  aa follows: 
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standing  the  scarcity  of  farmlaborers  during  the  war,  the  years 
value  of  these  imports  were  1850  and  ]  857 ;  the  next  largest, 
i862.  Xbe  average  of  eleven  years  to  1866  was  $7,960,329 ; 
e  for  the  last  seven  years  has  been  82,880,174 
'  to  the  duty  on  these  products. 
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Butter  doea  not  appear  to  nny  extent  aiuoiig  reciprocity  imports 
TItG  iiiinHal  impart  of  cUoese  up  to  1SG5,  iDClnaire,  ranged  from  one  to 
four  million  pouud.s  iu  rouud  numliers,  tlie  smallest  amonnt  bdng 
l,lu3,41G  pounds  iu  1S5G,  anil  tbe  largest  3,930,337,  but  in  186G  tUe 
value  of  tbe  cheese  import  is  almost  tbree  times  as  mucb,  tlioDgfatbe 
quantity  is  not  given.  Tbe  average  annual  value  of  cbeese  import  in 
eleven  years  is  $551,914  ;  tbe  average  price  per  ponnd  in  the  teu  years 
for  nbicli  tbe  quantity  is  reported  is  17.2  cents.  This  seems  quite  too 
bigb,  and  may  result  from  n  less  accurate  return  of  quantity  tban  of 
value.  Tbe  range  of  the  annual  value  of  oggs  is  from  858,512  in  1866 
to  $187,430  in  ISOC,  averaging  $99,027. 

Tbe  imports  of  iish  and  fisb-prodncts  have  beeu  less  since  1807  tlum 
for  several  years  prior  to  that  date.  In  18fi6  fishery  prodncts  hud 
reached  the  value  of  $3,051,739 ;  in  1873,  the  valuation  was  $1,619,421, 
tbe  largest  total  since  18C6. 

The  value  of  timber  imported  avernged  §3,415,208  per  annum  under 
reciprocity ;  and  for  tbe  period  since  tbe  abrogation  of  tbe  treaty 
$8,121,144,  as  follows : 
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'In  nw  Oiere  was  Importwl  tlio  ralno  u£  tl,!n,3M  not  uiiilor  wcfinurJty  tnatj-. 
OCCUPATIONS   OF  OUR   PEOPLE. 

Tbecon.sus  incUidesbut33  percent,  of  onr  population  in  its  record  of  ptf- 
•sons  engaged  in  some  occupation, orl2,505,923personsont of  28,228,9» 
individuals  above  ten  years  of  age.  Tlie  children  under  that  age  n""'' 
her  10,C9G,G53,  and  constitute  27  per  cent,  of  the  total.  Wbileitisatatta 
that  tbo  males  above  ten  years  number  14,258,800  and  the  femal** 
13,970,079,  and  that  of  tbe  males  10,GG9,C35  have  occupations,  and  only 
1,830,288  of  the  females,  it  .should  not<»e  inferred  that  the  mass  of  OM 
women  are  idlers.  In  agriculture  the  record  includes  5,525,503  mill** 
and  39(i,9C8  females,  but  who  will  venture  the  absurdity  that  tliefi>* 
million  other  females  in  farmers'  faniilica  have  no  occupation,  ortliat 
they  do  no  work!  So  in  other  classes  a  largo  proportion  of  the  woinEO 
liml  tbe  duties  of  tho  hous(diold  an  occupation  quite  as  exacting  w* 
onerous  ns  nny  other.  1'hcre  is  a  small  proportion  of  mothers  and  danEP' 
ters  mostly  living  iu  cit  ies  whose  occupation  ap|)ear8  to  consist  solely '" 
tbe  ciilliralliuff  labors  imposed  by  "soc-iety;"  but  fully  five-sixths  oj"; 
enumerated  as  workers,  lictwcen  tbe  ages  of  fifteen  and  sixty,  are  eqnaw 
entitled  wiUi  the  men  to  bo  i-eckoucd  as  having  occupations.  Milti- 
tniles  between  I  he  ages  ol'  teu  and  twenty,  of  both  sexes,  who  are  engag* 
in  the  ijii])ortiiiit  businces  of  educating  themselves  tor  the  duties  of  S^ 
have  an  absorbing  and  pinfituble  occupation.  Thus  the  census  daanfl' 
cation  must  be  »ons:tI(^red  ns  tecbnical,  and  not  as  furnishing  aftaUl^ 
ordof  tlie  re;U  labor  uf  the  wnutry.    The  nuraberof  idlers  is  veirs""'''' 
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r  tieductiug  those  iofiim  witli  age  or  disease,  aud  those  engaged  in 
linnl  or  Ticioua  purauits  not  to  he  dignified  with  the  imme  of  occnpa- 
1. 

he  census  class! flcatiou,  with  numbers  reported,  are  presented  In  the 
ompanyiug  tables,  and  for  purposes  of  comparison  tlio  proiiortious 
iach,  for  each  State  and  Territory,  have  been  calculated,  and  are 
Inded  as  a  valuable  labor-saving  feature,  indtBpcusablo  in  investiga- 
18  of  such  statistics.  Occupations  are  divided  into  four  classes — tbe 
icnltural,  the  iiroiessional,  tbe  exchangiug,  and  the  fabricating,  the 
«r  including  miners  and  luecbanics  as  well  as  manufacturers.  Tlio 
icultural  is  tbe  largest,  numbering  nearly  six  millions,  and  compris- 
47.35  per  cent,  of  all.  Iteally,  however,  there  arc  many  included  in 
professional  class  and  some  in  the  others  who  are  actually  engaged 
"Ural  employments,  enough  undoubtedly  to  assure  a  clear  majority  of 
tho  jieople  as  agriculturists.  The  moKt  exclusively  agricultural 
tes,  conti'asted  with  those  least  so,  present  tlie  following  percentages 
farmers  and  the  value  of  farm -products  to  each  person  engaged  in 
icnltare :  ' 
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'he  value  of  agricultural  products  jicje«2Ji7«  of  these  engaged  in  agri- 
ture  is  deduced  from  the  censu-s  reconl,  and  shows,  whatever  allow- 
(J  should  be  made  for  unequal  degrees  of  completeness  in  the  official 
ama,  or  for  small  amounts  of  agricultural  products  grown  by  persons 

reckoned  as  farmers,  that  the  returns  for  farm-labor  arc  snbstan- 
]y  in  inverse  ratio  to  the  numbers  engaged  iu  it. 
"be  Territories  have  a  very  large  proportion  of  tbo  iirofessional  and 
soDal  class,  the  District  of  Columbia  having  CO  x>er  cent.,  Arizona  M, 
I  others  high  percentages.    The  largest  proportions  among  the  States 

:  Maryland,  30;  Delaware,  28;  XeW  Jersey,  28;  Sevada,27;  New 
rk,  37;  Michigan,  26.  Arkaugas,  on  the  other  band,  has  11;  Ala- 
n^  lli;  Mississippi,  13;  South  Carolina,  13;  Georgia,  li. 
Che  inflneuce  of  manufactures  on  the  prolits  of  agriculture  may  be 
;ter  nnderstowl  by  an  examination  of  tbe  ibllowing  figures,  which 
>w  the  census  valuation  of  farm-products  for  each  person  engaged  in 
^culture  in  those  States  h.ivirig  tbe  largest  proportion  engaged  in 
leriudnstrieR: 
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TUc  average  shai-c  ui'  encli  farmer  iu  the  Uuitud  Stutes  iu  tbe  toUl 
value  of  farm  i>ro(1iictiouis$41^.  With  the  exception  of  Rhode  Idaitd 
every  ouc  of  the  above  States  exceeds  this  average;  some  more  than 
donble  it.  A  reference  to  a  previous  table  will  show  that  the  States  bftv- 
ing  the  least  maniifactoring  or  miniug  fail  to  reach  thia  average,  some 
of  them  yielding  to  fiirm-laboi  little  more  than  half  of  it. 

The  tuble  below  will  furnish  food  for  reflection  and  inveetigalion  is 
various  directions: 
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,  o/pcnoKi  tagaged  in  the  aevcml  cJatiti  n/o<:cui>atioii>,  Jt. — Contiau»d. 
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ISCIiKASr,  OF  AGlEKni-TLliAL  IMPLEMENTS. 
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IMMIGKATIOS. 

Tlic  rt'cords  ol'  imiuigratioti  in  tho  Treasury  IJepartmeut  indicate  no 
dimiiiittiou  of  the  inflowiug  stream,  wliich  now  adds  annually  to  oar  pops- 
lation  Dearly  half  a  million.  About  six-sevenths  of  all  come  from  Europe, 
of  wlioia  nearly  hall'  arc  from  tlic  kingdom  of  Great  Britain  and  Ireland. 
The  movement  from  (xermany,  obstructed  during  the  Franco-Gennaa 
war,  lias  resumed  its  full  volume.  Sweden  sends  her  usual  quota,  and 
Norway  has  enlarged  her  proportion  during  the  past  live  years. 
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AHDuat  inimigralion  into  Vie  United  Statofram  18fi7  lo  1873,  i«<Jiiii» 
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DAIRY  PB0DTJCT3. 

Tbe  folIowiiiK  tables  show  the  number  of  iiiilch-eows,  together  with 
the  anonal  prodnctioQ  of  butter  and  cheese,  as  shown  by  the  last  three 
census  reports.  It  should  be  observed  that  the  number  of  cows  reported 
is  far  below  the  actual  number,  taking  no  account  of  cowa  kept  in  towns 
and  cities.  The  increase  from  1850  to  18C0  was  34  per  cent.,  while  from 
1860  to  1870  it  was  but  4  per  cent.  The  production  of  butter  increased 
dnring  the  first  decade  nearly  40  per  cent.,  and  leas  than  13  per  cent 
during  the  second.  Dairj-cheese  production  declined  nearly  2  per  cent, 
in  the  first  decade,  aud  48  per  cent,  in  the  second,  but  if  we  add  to  the 
dairy  product  the  factory  cheese,  the  last  decade  shows  an  increase  of 
nearly  fiO  per  cent. 

The  cheese-factory  system  is  of  very  recent  origin.  The  censoa  report 
of  ISCO  shows  but  two  such  establishments,  both  in  Jjitchfield  Ooimt)', 
Connecticut,  which,  with  a  capital  of  $8,000,  consnmed  raw  materi^s  to 
the  value  of  $9,441,  and  paid  for  labor,  to  four  male  and  three  female 
employL^s,  only  $984 ;  tbe  total  value  of  the  product  was  $13,400.  In 
1870  there  were  1,133  cstabliahments ;  capital  invested,  $3,690,075: 
materials  used,  $14,089,284 ;  cost  of  labor,  $706,560 ;  cheese  prodoced, 
109,435,229  pounds,  which,  with  other  products,  valued  at  $C1,096,  made 
a  grand  total  valuation  of  $10,771  ,(S65. 

Xh©  production  of  checso  has  bceu  greatly  enlarged  since  the  lost  cen- 
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-US  "by  the  extension  of  the  factors^  system,  as  is  sliov/n  by  our  increas- 
ing export  to  foreign  countries.    During  1870  wo  exported  60,113,090 
pounds,  valued  at  68,046,491 ;  during  1871,  69,907,167  pounds,  valued  at 
88,027,754 ;  during  1872, 65,459,462  pounds,  valued  at  88,421,114 ;  diuing 
1873,  91,358,077  pounds,  valued  at  $11,911,541.    Our  exports  of  butter 
during  the  same  four  years  were  as  follows :  1870,  2,079,751  pounds, 
valued  at  $570,432;  187J,  8,568,012  pounds,  valued  at  81,606,239;  1872, 
5,044,227  pounds,  valued  at  $1,041,032;  1873,  4,074,657  pounds,  valued 
at  $947,986. 

Professor  AVillard  estimates  the  average  annual  yield  of  milk  per  head 
at  1,800  quarts  of  an  average  value  of  2  J  cents  per  quart.  At  this  rate 
our  cows  in  1873  produced  19,269,540,000  quarts,  worth  $449,622,600. 
Mr.  Willard  at  the  annual  meeting  of  the  Vermont  Dauy  men's  Associa- 
tion, in  October,  1873,  made  the  following  approximate  estimate  of  the 
quantity  and  value  of  our  dairy  i)roducts  for  that  year  : 


Milk  consumed  as  food,  at  2  J  cents  per  quart $213, 000, 000 

Condensed  milk 1 ,  000, 000 

Butter,  700,000,000  pounds,  at  25  cents  per  poimd 175, 000, 000 

Cheese,  240,000,000  pounds,  at  12  cents  per  pound 28, 800, 000 

Whey,  sour  milk,  &c.,  converted  into  pork 10, 000, 000 

Total, 427,  800,  000 

The  total  amount  approximated  $430,000,000 ;  in  1874  it  will  proh- 
ably  reach  half  a  billion  dollars.  Nearly  the  whole  bulk  of  this  enormous 
production  is  consumed  at  home.  Only  low  grades  of  butter  are  sent 
abroad.  Our  total  exi)ort  of  butter,  cheese,  and  condensed  milk  in  1873 
amounted  to  $12,939,320. 

6  A. 
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HiMi'fiira  nail  Iwllir  produi-ts. 
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FLOUR  AND  GRAIN  MOVEMENTS. 

The  commercial  records  of  the  grain  movement  are  not  sufflcieutly 
completetorenderi)ossible  a  i)erfect  statement.  The  scope  of  inquiry 
is  too  uarroiv  and  local,  and  the  methods  employed  too  superflcial. 
The  collection  of  facta  has  been  left  too  exclnsivelj  in  the  hands  of  the 
jonroalist,  who  is  satisfied  with  merely  chrouicling  the  daily  aspects  of 
the  market,  and  by  whom  the  preparation  of  a  comprehensive  and 
tbongbtful  rfyum^  is  frequently  regarded  as  a  worli  of  supereroga- 
tion, if  not  of  positive  disgust.  A  great  improvement  is  noticeable  in 
the  better  class  of  commercial  journals,  some  of  which  Iiavo  published 
annual  statements  of  permanent  value  as  records.  The  annual  reports 
of  boards  of  trade  and  chambers  of  commerce  bavo  enlarged  their  scope 
of  inquiry,  and  now  present  compilations  of  facts  prepared  by  experts, 
whose  labors  command  increasing  respect.  Yet  the  lack  of  concert  ot" 
action  destroys  in  a  great  measure  the  value  of  those  compilations.  For 
iastance,  some  i-eports  refer  to  calendar  years,  others  to  commercial 
years,  and  still  others  to  harvest  years.  If  the  National  Board  of  Trade 
would  secure  a  uniform  system  of  commercial  reports  iu  all  our  leading 
commercial  cities,  it  would  relieve  the  statistician  from  his  most  formi- 
dable difficulties  and  render  practicable  a  close  approximation  to  the  real 
movements  of  our  domestic  commerce.  It  is  remarkable  that  in  the 
western  cities,  wberecommerciaIjoHrnali8misleastsysteniatic,tbereports 
of  boards  of  trade,  &c.,  are  especially  full  and  satisfactory.  The-  re- 
,cent  exports  of  breadstuft's  and  their  preparations  during  the  same 
period,  are  as  follows:  1S69,  $33,234,-174;  1870,  $72,488,773;  1871, 
$79,519,387 ;  1872,  885,153,323 ;  1873,  $99,090,831.  In  this  increase  the 
most  noticeable  feature  is  the  enormous  enlargement  of  raw  grain 
exports.  While  the  export  of  donr  has  lluctuated  wheat  has  rapidly 
increased.  The  other  cereals  show  a  great  enhancement,  though  some  of 
them  have  considerably  fluctuated.  IJuring  the  last  six  calendiir  years 
the  total  export  of  all  kinds  of  grain,  including  tlour  reduced  to  wheat, 
has  tripled  in  volume,  as  is  shown  by  the  following  statements. 

Tbe  following  table  shows  the  export  of  flour  and  grain  for  ten  fiscal 
years,  ending  Juno  30, 1S73 : 


Biiihtli.       Biahrbi.     linihrlt.  lUuJuU. 


The  cxiH>rts  of  the  last  six  calendar  years  were  as  follows : 


Yean. 

Fkmr. 

Wbcat. 

Wlieotaud 
Uonr. 

Com. 

OaW. 

Batky. 

Kyo. 

ctimL'.. 

Asmb, 

BvhcU 

r^M>. 

jj,„^,j. 

BwihcU 

Bvj1»l> 

%153.«9 

io,'jn,*)2 

S1,<3S4,MT 

B.B69,9M 

<37.5:a 

a?.!!!* 

32.1J7,K!6 

Via... 

ja,a»i,<e5 

vja.ttn 

l,ll>7,<9(i 
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The  euormons  increase  of  1873  is  occasioned  by  tbe  sbort  crops  of 
Europe  and  tbe  heavy  demand  created  by  tbeir  deficit.  The  flgares, 
however,  indicate  a  steady  increase  in  oar  foreign  exports  of  breadstufis, 
independent  of  exceptional  causes,  such  as  tbe  present  sbort  crops  of 
Eiu^ope. 

Our  internal  ^\aiii  movements  show  the  influence  of  new  and  important 
commercial  interests.    Tbe  State  of  New  York  no  longer  controls  our 
internal  commerce.    Tbe  report  for  1872  of  the  New  York  Prodace Ex- 
change gives  an  interesting  resume  of  the  rival  agencies  which,  since 
1856,  have  been  competing  witli  the  canals  and  railwsiys  of  the  Empire 
State  for  the  transportation  of  the  vast  grain  products  of  tbe  West  and 
Northwest.    In  that  year  the  shipment  by  the  Saint  Lawrence  Eiver  be- 
gan to  loom  up  into  considerable  importance.     During  the  four  years 
closing  with  18o9  these  shipments  amounted  to  10,11>3,440  bushels;  in 
the  four  years  closing  with  1871  they  had  risen  to  50,885,790  bush- 
els, an  increase  of  105  per  cent.    There  is  also  an  increasing  diver- 
sion of  western  trade  by  the  lakes  through  Ogdensburgb  to  the  Kew 
England  States.    Coeval  with  the  rise  of  this  Saint  Lawrence  trade  five 
great  lines  of  railway  completed  their  organization  for  freight  transpor- 
tation to  tiOe-water  at  Baltimore,  Philadelphia,  New  York,  Boston, 
Portland,  and  Montreal.    The  Chesapeakeand  Ohio  has  just  construcUd 
a  still  shorter  line  to  Cincinnati,  Louisville,  and  Saint  Louis,  along  the 
southern  part  of  the  great  wheat-bearing  zone.    Tbe  receipts  of  west- 
ern cereals,  flour  included,  at  Philadelphia,  rose  from  7,260,515  bush- 
els in  1800,  to  24,117,150  in  1872,  an  increase  of  232  per  cent,  in  six 
years,  while  the  receipts  at  New  York  increased  from  170,343,636  bush- 
els in  1858  to  222,075,838  in  1871,  or  only  20  per  cent,  in  tWrteea 
years.    The  receipts  at  Baltimore  rose  from  8,197,130  bushels  in  18^ 
to  20,571,499  bushels  in  1872,  or  123  per  cent.    The  receipts  at  Mon- 
treal during  the  same  time  rose  Irom  10,394,454  bushels  to  17,547,42c 
bushels,  or  over  70  per  cent,  in  six  years.    Other  points  of  export  sho^ 
a  rapid  gain  upon  the  cereal  trade  of  Now  York,  indicating  a  less  ce^ 
tralized  and  more  expansive  spirit  of  commercial  enterprise. 

Among  ports  of  original  shipment  or  of  transhipment  in  theinterior 
the  trade  of  Buffalo  shows  a  stead  v  increase,  the  receipts  by  lake  ha"^' 
ing  risen  from  04,003,890  bushels  in  1803  to  73,577,025  in  1873.  Tb^ 
receipts  at  Cincinnati  in  the  same  period  rose  from  8,000,000  to  10,000,(WM 
of  bushels,-  Toledo,  from  12,000,000  to  22,000,000;  Chicago,  frott 
57,000,000  to  99,000,000;  Milwaukee,  from  17,000,000 to  38,000,000 ;Saiol 
Louis,  from  17,000,000  in  1805  to  27,000,000  in  1873 ;  San  FranciseO 
fiom  4,000,000  to  19,000,000,  &c. 

The  following  resume  of  receipts  and  shipments  of  flour  and  grain  i^ 
the  leading  breadstufl'  markets  has  been  compiled  from  official  reports 
either  of  the  jSTational  Government  or  of  boanls  of  trade  and  chamber"' 
of  commerce : 

NEW  YORK. 

New  York  is  still  the  leading  i)oint  of  foreign  shipment,  sending  oiB-'^ 
during  1873,  about  one-half  of  the  entire  export  of  flour,  wheat,  arJ-^ 
corn,  one-twentieth  of  the  oats,  one-eleveijtb  of  the  barley,  andnearJ- 
all  of  the  rye.  Of  the  entire  national  export  of  105,407,003  bushels^ 
grain,  (flour  being  reduced  to  wheat-bushels,)  New'  York  is  credited  vi't^- 
53,054,033  bushels,  or  about  half.  During  tbe  last  six  calendar  yea"^ 
New  Y^ork  has  exported  the  following  percentages  of  the  entire  expfp'^ 
of  the  country,  viz:  1808,  59  per  cent.;  1809,  50  per  cent.;  1870, 55 p^ 
cent.;  1871,  59  per  cent.;  1872,  53  i^er  cent. ;  1873,50.9  percent  Tl 
receipts  of  flour  during  these  years  have  been  more  than  doable  tt-" 
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-liipuiciits.    Tl:c  receipts  of  wheat  have  exceeded  the  exports 

o  117  per  cent.;  the  exports  of  com  have  varied  from  one-twen- 

iliree-lifthsof  tboreceii)ts;  theesportsof  oats  and  barley  have 

an  inappreciable  portion  of  thereceipts,whilenearly  the  whole 

e  received  has  been  shipped  to  foreign  countries. 

tal  value  of  breadstufl's  exported  ftom  New  York  dnring  the 

ir  ending  June  30, 1S73,  was  $50,101,028. 

lowing  tables  show  the  gmin  iiiovenieutH  at  Sew  York  during 

calendar  years: 

Flour  and  Wheat. 


«,siT,ani 
3^S3a,ttis 
3,9ae,S4(i 

fl.Wt.BS? 

it.aia.st3 

3.S37,S3t 

t,iaB,osa 

3,0(3,MIT 


l,UU,«19 
1.584,735 


Jt-al 


Corn  and  Oatn. 
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lis 
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Si 
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1 

1   Kwelpta. 

•^ 
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Eiporti 
framNev 
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1    AiuIkI.. 

worn 

it.Kji.-lir. 
l)3i(W4 

:.in.3W 
i,sn,Toi 

Si 

i,ooi,e« 

10fl.3*S 

'ciwISKI 

4«,U4U 

\   -iIbmImi 

i«n.:i". 

1    -       ' 

l,0.ffl,ld. 

REPOET  OF  THE   COMSIISSIONER  OP  AGEICULTDHE. 


Tbc  comparative  stocks  of  flotir  and  grain  in  New  Tork  at  the  doso 
of  the  last  five  years  were  as  follows : 


!- 

isra 

im. 

ISiS. 

KO. 

bamslB.. 

443,478 

36J,«M 

a«..... 

39,891 

192,  o;o 

573,537 

DCato  1    nw 

The  receipts  of  flour  and  grain  at  this  port  show  a  gradnal  increase, 
while  the  exports  are  stationary  or  decliiiiag.  The  exports  of  the  hut 
fiscal  year  embraced  947,584  bushela  of  corn,  72,422  barrels  of  com- 
meal,  170,805  bnshels  of  wheat,  171,004  barrels  of  flour,  &c.,  the  total 
declared  value  being  83,550,800.  The  following  tables  show  the  gran 
movements,  in  part,  of  the  last  thirteen  calendar  years. 

Flour  and  irAeaf.    . 
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iB3.3in 

948.  BM 
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an  550 

(4  50 tots 00 
T00W15W 
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T^ 

^m 
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159.431 

sis;  471 

4B!t4a9 

408.450 
8*0,747 

fltuAdi. 

])I,4H 
4*1!  128 

«SK 

\p^ 

Com,  oatg,  rye,  and  barley. 
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POETLAND,  MAINE. 

)  receipts  of  four  and  grain  at  this  port  sliow  a  decline,  tho  aggre- 
of  1S72  being  amtJlion  bushels  less  than  those  of  1865.  Since  1869 
and  wheat  hare  been  stationary,  ^rhile  corn,  oats,  and  barley  sliow 
y  considerable  increase.  The  receipts  for  the  sis  years  named 
as  follows: 
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.,..,. 

Wbcal. 

Cora. 

Kyo. 

Kart^-. 
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1= 

BarttU. 
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SuituU. 
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1,418 
1,1(» 

l!«,200 
S8,BM 

BmAoIi. 
413, 109 

Broftifc. 

^nfii'lw 

'       ' 

e  foreii^'n  exports  are  small,  cmbraeiug,  during  the  fiscal  year  cnd- 
uno  30, 1872,  200  bushels  of  com,  380  barrels  of  corn-meal,  19,068 
als  of  -wheat,  4,517  barrels  of  flour,  &c.,  tlie  total  declared  value  of 
1  was  $102,349. 

BUFFALO. 

ffalo  is  a  great  entrepot  of  tho  grain-trade.  The  following  tables 
the  receipts  by  lake  and  shipments  by  canal  for  eleven  years,  and 
)t  include  the  railway  shipments  in  transitu  from  i>oints  further 
These  would  more  than  double  the  aggregates.  In  some  of  the 
aercial  reports  these  are  included,  thus  recognizing  the  principle 
produce  and  raorchandiso  passing  any  particular  point,  though 
ranshipped  or  in  any  way  bandied,  should  bo  regarded  as  apart  of 
ommei-ce  of  that  point.  This,  however,  is,  to  say  the  least,  a  doubt- 
)nstruction,  not  generally  acquiesced  in.  It  should  bo  settled  by 
competent  authority. 

lur  and  reheat. — The  receipts  by  lake  and  shipments  by  canal  of 
and  wheat  during  eleven  years  were  as  follows : 
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*  Hour  rednced  to 


oats,  barley,  and  rye. — ^The  receipts  by  lake  and  shipments  b" 
.  of  corn,  oats,  barley,  and  ryo  during  eleven  years  were  a«  fol 
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T««. 
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QFludtDfi  llnui'  rodaced  la  irbcaMiiiibols. 

pymports  (liiTO  wpTfl  i*ipn«l  180,010  hiwliclB  of  barltT-milt  taW 


505,313' 

OGDEKSBTTRGH. 
The  loceipts  of  Hour  ami  grain  for  seven  years  wcto  us  followi 


Tmm.       1     naiir.        -Wlirnl.         Corn, 

o.*    1    .,.. 
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Brain. 

-Stf 
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?ss 

2,0-B,«03         !137,374         621,113 

»i   ''^ 

170,708 
151,805 
HO,  030 

1 

____-— 

OSWEGO. 
Tlie  receipts  of  0our  and  ^rjvin  for  eifilit  years  were  as  follows: 
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pmeiits  by  caual  lor  Ihret-  years  were  aa  i'ollows: 
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I.m5,3!W        307.  lin 
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«7,W      24t,l-i3    a.5M.soo 

n.vos     aiLWd    1, {130,731 

rHILADELPHIA. 

7ie((^,  (i;id  com. — The  receipts  and  shiprnuiits  of  Hour,  wheat,  and 
ioe  ciileiidar  j^ears  were  as  follows ; 
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Shipments. 

B-irrd'. 
1WS,«T 

a7<.3M 

sa 

!>ra,«T 
iBi;«o 

1W,M~ 
79v7a3 

l.«U,OM 
l^OTO 

t,im,»s 

3,«H,KKI 

3,30*,  400 

i,ifto,*«o 

£>«f.'-k. 

a!«M,i3i 
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l,cS,^ 

n7<'i/,  «Hd  rj/e. — ^Thc  reccii>ts  of  oats,  barloy,  and  rye  for  seven 
tcara  were  as  f  " 


,.,.. 

Ejo. 

BmIbj. 

1,570,318 

■,■79,673 

nsi,  <65 
i«(i;»40 

BialUU. 

4!in!i!jno 
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i'il)ts  of  flour  aud  grain  for  five  yeai-s  wore  a.-,  Ibllows 


Flour. 

■Wheat 

Cora. 

Oflls. 

Hj-0. 

Barlny. 

Total  smiB. 

Total  craln 

as 

167.  MO 

Biuhti'. 

770,  Kl 
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S3(|228 
301,-S5 

6ii,n3 

BuacU. 
947, 63  j 

}ir>M>. 
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52,  KH 
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],w,sno 
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1.341,3-^0 
S.  015,  SS6 
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X 

3.181,131 
■i  083,  SHI 
3,54B,1K7 

■Bedaccd'lo  ivtirat-buthels. 
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Flour  and  yraiii. — Tlie  receipts  and  sbipmeotB  of  fioiir  and  i-cceipts  of 
grain  lor  six  years  were  as  follows : 
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CISCIKSATI. 

The  statistics  of  Ciueiiinati,  prepared  under  the  direction  of  tlie 
Chamber  of  Gommerc«,  are  arranged  in  "commercial  years,"  closing 
AugastSl  of  each  calendar  year.  The  latest  report  received,  therefore, 
embraces  the  movement  of  bnt  a  small  jwrtion  of  the  crops  of  1873.  llits 
buBincBS  of  the  last  commercial  year  shows  a  marked  iacrense  in  tho 
aggregate  of  flour  and  grain  over  that  of  any  previous  year.  The  Bliii>- 
ments  of  flour  have  been  mostly  to  the  South.  A  growing  demmd  fw*" 
spring-wheat  flour  is  noted,  and  an  increase  of  receipts  from  the  Horto- 
west.  The  importation  and  consumption  of  barley  is  the  most  notice- 
able feature  of  the  trade.  The  corn-trade,  representing  the  enormoiis 
crop  of  1872,  was  also  very  heavy.  The  oats  and  ryo  movementa  show 
great  increase,  but  the  trade  in  raw  grain  was  mostly  eonsuinptivt?- 
Ciiicinnati  is  not  a  great  shipping  point  for  cereals. 

Ftovr  (tnd  wheat. — The  receipts  and  shipments  of  floar  and  nbeatj* 
^Yith  the  average  prices  of  superfine  floiir  and  wlieat,  during  the  laatfie*'" 
enteen  commercial  years,  were  as  follows : 


,.,.av.. 

,„„„ 

10IAr,WllEltUl> 

Yul.-. 

I:,.irliili.. 

Rlri].. 

Ar-BiiBunl 
rrloMof 

lluc.ipts. 

Shi,,- 

"^^^."l 

nvwipts. 

s.. 

Jtorrd. 

ill 

IMtt-T.T ....... 

<Hfl.0«9 

4IIIv1>^ 

xit.om 

nv ':'          '-"'"li 

aa 

3(H 

sas,of>5 

Ss 

IS 

'■Ii 

1  UM 

IliV,, 

lis 

SS«« 

l^^-^ 1  ■'"■>« 

SSiii 

tlill,J04 

^1i^7al 

'1  Ma-io«.flas,TO9 

■ihjaiiitit<.t!ro.3. 


HEPORT  OP  THE  STATISTICIAN. 


nti. — Tlic  rocotpts,  shipmeDts,  and  anmial  average  prices 
>at8  for  seventeen  commercial  years  were  as  follows : 
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■rley: — Tlie  receipts,  shipmentB,  and  annual  average  prices 
irlcy  lor  seventeen  commercial  years  were  as  follows : 
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CLEVELAND. 
its  of  flour  ;md  grain  for  seven  caloudar  years  were  as  fol- 
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XOLEDO. 

The  receipts  of  flour  and  graia  for  aevcn  caloDdnr  years  were  as  fol- 
lows: 
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The  grais-trade  of  Cliicago,  amounting  to  a  third  of  tbe  eutire  com- 
merce of  the  cltjj  ahows  o  great  iucieaBe  lu  the  aggiegate.  and  ao  in- 
crease ID  every  kmd  of  grain  except  com  aud  barley.  The  receipts  of 
grain  and  flour  rednced  to  grain,  ia  1S73,  amounted  to  08,935,413  basbeb 
valued  at  $63,500,000,  the  grandeut  grain  movement  in  the  world.  Tbe 
course  of  tlie  grain-trade  was  remarkably  regular  and  reasonably  profit- 
able. The  markets  have  been  less  liable  to  fiuctuations ;  dealers  bare 
lelied  more  upon  intrinsic  values  and  less  upon  manipulation.  Tbe 
aggregates  in  tbe  following  tables  include  flouraad  grain  passing  through 
Chicago  without  tranSBhipraent.  The  Chicago  Board  of  Trade  very  jndi- 
cionsly  includes  in  its  reports  the  quantity  of  3our  manufactured  b;  the 
city  mills,  a  feature  which  would  add  greatly  to  tbe  value  of  the  com- 
mercial  reports  of  eastern  cities.  The  cousumptive  trade  here  bears  bat 
a  small  proportion  to  the  shipment  trade. 

.    Flour  and  Wlieat. — The  receipts,  manu&ctiires,  shipments,  and  prices 
of  flour  and  wheat  dming  the  last  twenty-two  years  were  as  follows; 
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nid  oatn. — The  receipt^  shipmeuts,  and  itricos  of  corti  aad  oats 
ty-two  years  were  as  follows: 
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arley,  and  ail  ccreala. — ^Tbe  receiiits  and  shipuieuts  of  rye  aud 
id  tlie  totftl  receipts  aod  sbipmeiitB  of  all  graius,  iDcludiog 
.uced  to  wbeat-bashels,  for  twenty-two  years  we're  as  follon-g : 
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Tlio  receipts  of  flour  and  {;ram  for  sevca  caleHilar  ycaiB  were  as 
follows: ' 
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MTLWAUKBE. 

The  trade  iu  cereals  at  Milwaukee  exhibits  au  enoimoas  increase,  fte 
receipts  of  flour  and  all  grains  in  1873  being  65  per  cent,  greater  than 
those  of  the  previous  year.  Tke  secretary  of  the  Chamber  of  Oonmen» 
shows  that  the  direct  sLipments  of  wheat  at  Milwaukee  exceed  those  of 
Chicago  by  3,873,701  bushels.  He  objects  to  the  high  figures  claimed 
by  Chicago  on  the  gronud  that  these  are  obtaised  by  confonndiog  the 
direct  shipmeiits  with  shipments  from  other  points  passing  through  ttie 
city.  While  it  is  desirable  t«  record  these  shipmenta  in  ti-tmsitu  for  gea- 
eral  statistics,  they  should  not  be  regarded  as  any  part  of  the  commeRul 
transaotions  of  the  points  through  which  they  pass  without  tnmssliip- 
ment.  Facts  fully  sustain  the  claim  of  Milwaukee  to  be  the  greatest 
ptimaiy  grain-market  in  the  world.  Next  to  Saint  Louis  it  is  the  great- 
est  flour  manufecturing  city  iu  the  United  States.  The  following  tables 
show  the  grain  movements  of  the  last  fifteen  years: 


Fhur  mtd  wAcat— The  receipts,  manufactures,  and  shipments  of  floor 
and  wheat  for  the  >ast  fifteen  calendar  years  were  as  follows : 
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•a  and  oats. — ^Tfae  receipts  and  ^ipmeuts  of  corn  and  oats  foi  fif- 
reors  were  aa  foHows : 
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!  and  barley. — The  receipts  and  sliipmeDts  of  rye  and  barley  for 
1  years  were  as  follows  : 
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zZ  cereati. — The  receipts  and  sliipments  of  all  grains  (floar  reduced 
eat,)  daring:  fifteen  years  were  as  follows : 
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The  total  loccipts  of  grain  at  Saint  Louis  (luring  1873  were  3,651,754 
biisliels  less  tLau  iu  1812.  It  is  noticeable  that  a  veiy  small  proportioD 
of  the  wheat  received  at  this  market  is  shipped  in  its  raw  Btate.  Saiiit 
Lonis  is  the  greatest  center  of  tiour  maput'actiire  in  the  world,  the  citj 
mills  turning  out  nearly  a  million  and  a  half  of  barrels  per  anoDiu. 
Saint  Louis  flour  commands  the  highest  prices  iu  the  eastern  markets. 
The  sliipments  of  Aonv  from  this  point  nearly  equal  the  entire  forei^ 
export  of  the  aountry.  A  large  and  iuoreasing  manufacture  and  ship- 
ment of  corTi-meal  is  also  noted  during  the  last  five  years.  The  ship- 
ments of  flour  southward  by  river  aud  rail  in  1873  amounted  to  1,589,123 
barrels,  while  the  eastward  sbipmeuts  were  894,712  barr^s,  aud  all  others 
22,380  ban-els. 

Flour  and  wheat, — The  receipts,  manuftictares,  and  shipments  of  floor 
and  wheat  during  nine  calendar  years  were  as  follows : 


T,„, 

...LU. 

W.^T. 

^^..m...- 

1,31U,S» 
I,  *W.  W 

i;aw;«T 

MODBIM- 

aLipmenli 

K«flpU. 

Hccelpta.  [siiippnt^ 

BarriU. 

tii 

i.stn.sxs 

I.SW.T68 

■l,43U,-<-S 
1i,I7B,YfiI 

ra.T»,rJ!) 
a.eK.S2s 
a.M5.o4« 

4,«0,31B 
Z.&T1.593 
1353  591 
6,730,131 

e.e3S.SS3 

7,311,810 

o,irf,oiw 

Baihtli. 

as 

54a,sw 

916.477 
1, 21lt,  Swf 

9.457.  B12 

li4S3,lU« 

i%3cn:6!a 
ia,flei,3S3 

B^Uli. 

?;k«;«i 

ia,Hi,)u 

'  InrlncUnc  dour  r 

lu  addition  to  the  above  the  millers  aud  dealers  s)iipi>ed  direct  team 
eountiy  mills  180,370  barrels  of  flour  in  18C7;  245,822  barrels  in  1868; 
297,860  barrels  iu  1869;  407,561  baiTclsin  1870;  364,043  barrels  in  1871; 
440,031  barrels  iu  187:i;  324,891  barrels  in  1873. 

(Join,  corn-miai,  and  oats, — The  receipts,  mauafactares,  and  shipments 
of  corn,  corn-meal,  and  oats  for  nine  calendar  years  were  as  follows: 
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,  barley,  and  all  cereals. — Thp  receipts  and  shipments  of  rye,  bar- 
id  all  ^rnius  for  nine  yeat«  ware  as  follows: 
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SAN  FRANCISCO. 

tr  and  ickeat. — TUe  receipts  and  sbipmenta  by  sea  of  flour  and  ^Leat 
reutesn  baiTest-years,  eacli  closing  Jane  30,  were  as  follows : 
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-receipts  and  idiipments  of  llie  lirst  six  months  of  the  harvest- 
closing  December  31,  1873,  were   as  I'ollows :   Flonr,  receipts, 

8  barrels;  shipments, 328,031 ;  wheat,  receipts,  9,01-1,180  bushels; 

ents,  7,8J4,801  bnshels ;  total  wheat  and  flour  reduced  to  wheat- 

,8,  receipts,  10,244,52(»  bushels;  sUipments,  9,485,010  bushels, 
fiour-barrel  in  the  aliove  table  contains  200  jtoands ;  wheat  is  es- 

d  at  00  pounds  per  bushel.    The  maimfactures  by  the  city  mills 

f  the  la.st  four  calendar  years  were  as  follows:  1870,  250,0U0  bar- 

1871,  240,000  barrels;  1872,  310,000  barrels;  1373, 250,000  barrels. 

J  esporta  of  1873^  nearly  all  the  wheat  and  the  laryeat  part  of  the 
ere  sent  to  the  United  King<1om.    This  flour  export,  however,  was 

optional  trade  resulting  from  the  failnre  of  Enropeau  wheat-crops, 
previous  years  the  flour  export  to  the  Britivh  ielaitds  wan  com- 

v«ly  snudl. 
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Cora,  rye,  oats,  and  barley. — ^Tlioreceiptsof  corn,  rye,  oats,  and  barley 
lor  eight  harvest-yeaps  were  as  folloTrs: 


Y,„ 

Com. 

Ej-B. 

0.U 

BulfJ. 

J6.0T1 

11 

Ill 

ili 

19,  «S 

»1.*W 

"•is 

,'ja 

fSS 

Com  and  rye  are  to  a  veiy  small  extent  exported,  tlie  small  sapply 
Ijeing  Inquired  mostly  for  citj  consumption.  DurmglSTS  the  export  of 
oats  amounted  to  9,C41  bushels,  against  16,950  boshels  in  1872.  The 
exports  of  barley  fai  1873  were  434,81C  bnslicis,  against  293,688  bushels 
in  1872  and  20,C18  bushels  in  1871. 


SUGAR. 

CONSUMPTION  IN  THE  'WJIOLE  WORLD. 

The  rapid  increase  in  the  prodnation  and  consumption  of  sugar  m  tlie 
world  is  a  veiy  significant  fact,  indicating  a  remarkable  tendency  to  the 
equalization  of  social  conditions,  and  a  noticeable  advance  in  civilization 
and  refinement.  The  nutritive  and  sanitary  properties  of  this  article  of 
diet  are  annually  tested  by  new  circles  of  society,  while  older  clasfice  ot 
consumers  are  enlarging  their  rate  of  consumption.  From  the  most  relj- 
able  data  attainableit  appears  that  the  production  of  sugar  has  increased 
during  each  decade  of  the  last  half-century  at  least  50  per  cent,  on 
an  average,  the  ratio  accelerating  during  later  periods.  A  German  sta- 
tistical journal  says  that  the  Anglo-Saxon  race,  including  England,  the 
United  States,  and  the  British  colonies  in  difi'ereiit  parts  of  the  world, 
stand  at  the  head  of  sugar  consumers,  absorbing  1,14:J,000  tons  per  an- 
num, or  41.40  pounds yer  capita.  Next,  the  Latin  races  of  France,  Italji 
Spain,  Belgium,  Portugal,  and  Switzerland  require  annually  but  506,000 
tons,  or  12.34  pounds  per  capita.  The  Teutonic  race  of  Germany,  AM- 
tria,  Holland,  and  Denmark  consume  262,000  tons,  or  7.30  poundBjK'' 
capita.  Finally,  the  Bnssian  and  Ottoman  Empires  and  Greece  demUKJ 
only  125,000  tons,  or  abont  3.30  pounds  per  capita.  According  to  the 
Food  Journal,  the  consumption  per  capita  is  greater  in  the  United 
States  than  in  any  other  countrj-  iii  the  world,  the  United  Kingdcsn 
being  not  fkr  behind. 

PRODUCTION  IN  THE  WHOLE  ■\VOULD. 

The  greatest  increase  in  sugar  production  is  shown  iu  the  Esropean 
beet-sugar  manufacture.  From  an  aggregate  of  452,060ton8  in  1863tbe 
producthas  swollen  toabout  1,250,000  tons  in  1ST3,  an  increase  of  nearly 
200  per  cent,  in  ten  years.  The  West  Indies  have  enlarged  their  prod- 
uct Irom  750,000  tons  to  1,050,000  tons  in  the8ameperiod,OT  abont  40  per 
cent.  The  East  Indies  have  increased  irom  208,000  tons  to  over  300,000 
tons,  or  44  per  cent.  Africa  furnishes  sugar  for  export  only  from  £gypt 
on  the  north,  and  Cape  Colony  on  the  south.    These  couutiies  ten  years 
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irnished  less  than  1,700  tons  per  annnm;  now  tbey  ship  about 

tons.    In  Australia  the  pFoduction  is  risin  g  into  some  importance, 

5  increased  from  about  S^CHBO  tons  in  1863  to  over  5,000  in  1873.    The 

countries  from  which  the  markets  of  the  civilized  world  have 

to  drawn  supplies  i^ow  a  marked  decline  in  production.    South 

ca  has  reduced  her  product  from  306,000  tons  in  1863  to  not 

0,000  tons  in  1873.    The  islaods  of  the  Indian  Ocean,  during  the 

lecade,  have  fallen  off  from  227,000  tons  to  less  than  160,000  tons. 

roduct  of  the  entire  world  has  been  estimated  at  1,476,714  tons  in 

1,938,322  tonsin  1863  5  2,954,722  t<Mis  in  1872 ;  in  1873  it  is  known 

he  yield  was  very  considerably  enlarged  in  most  of  the  sugar- 

3ing  countries,  probably  amounting  to  3,100,000  tons. 

CONSUMPTION  IN  THE  UNITED  STATES. 

consumpti(m  of  sugar  in  the  United  States  has  increased  at  a  rate 
r  than  that  of  the  increase  of  population.  From  scarcely  thirty 
s  per  capita  in  1860  the  consumption  rose  in  1870  to  over  forty 
s  of  sugar,  besides  two  and  one-half  gallons  of  mjlasses.  Of  the 
ISO  mass  of  material  thus  consumed,  home  production  furnished,  at 
)st  liberal  calculation,  less  than  one-eighth.  The  following  tables 
low  the  proportion  in  which  foreign  sugar  has  supplied  the  wants 
American  people : 

FOREICrN  SUGAR  AND  MOLASSES. 
Imports  for  »ix  years. 


Yean. 

BROWN  SUGAR. 

CEFIXED    SUGAR. 

MOLARRBS. 

Founds. 

Valae. 

PoondB. 

Value. 

Gallons. 

Value. 

1,135,236:568 
1, 298, 591, 7i7 
1, 105, 420, 184 
1, 346,  595, 787 
1, 4£6. 517, 943 
1, 533, 297, 065 

$51, 694, 817 
62, 492, 837 
53, 001, 767 
72, 235;  531 
77,209, 318 
79,209,656 

426,554 
1, 028, 971 

261, 197 
1, 079, 898 

516,490 

116^613 

t40,050 
70, 045 
13,764 
72,348 
41,047 
9,816 

60,  S54, 256 
53,  946,  C21 
50, 058, 198 
45,  300, 503 
46,223,960 
45, 179, 768 

$13, 056, 465 
12, 351, 401 
11,  4|7, 900 
10, 593, 141 
10,566,222 
10, 063, 985 

Years. 


MELADA.  ETC. 


Pounds. 


Value. 


5, 976, 402 
2L  065, 819 
3^054,241 
93,557,676 
57,638,315 
128, 121,^b64 


$173, 043 
726, 071 
1, 315, 852 
3, 599, 223 
2,288,073 
5, 308, 988 


CANDY  AXD  COX- 
FECnONERY. 


Pounds. 


42, 015 
48,  694 
56,456 
60,112 
85, 440 
59,586 


Value. 


Total  valno. 


$10. 388 
13,  974 
14,629 
18,171 
21,850 
14,189 


$64,  929,  713 
75. 654, 328 
65.  833,  912 
86, 518, 414 
90,126,510 
94, 606, 634 


lie  raw  sugar  and  molasses  in  the  above  table  Cuba  furnishes  from 
irds  to  three-fourths,  besides  nearly  the  whole  of  the  melada.  Our 
I  import  of  refined  sugar  is  credited  principally  to  Canada,  Cuba, 
antral  America.  Of  candy  and  confectionery  our  largest  imports 
m  China,  England,  France,  and  Cuba. 
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Le-exporti. 


Years. 


■  years. 


BROWi;  SVOAB. 


FoimcLs. 


Value. 


15.098,986 
13. 506. 411 
12,  d08. 376 
S.  109. 031 
15,640,343 
SI,  482. 744 


$650,903 

661, 176 

e5!2,579 

167,468 

1. 0B9, 785 

1, 267, 104 


fiEFIKED   BUQAS. 


PoundB. 


318, 712 
716^667 
193.869 
209.969 
200.782 
633,188 


Value. 


$42,946 
97.777 
17.272 
22.327 
21, 161 
CO,  106 


1IOLA8BE3. 


Gallons. 


1,419.044 

l.-861,434 

1,655.320 

463,112 

505.903 

868,620 


Volae. 


1307,676 
380,939 

laso 

101,730 
179.601 


I 


ICELADA.  ETC. 


1868 

1869 

1870 

1871 

1872 .1 

1873 


Founds. 


990.229 

1. 149. 186 

4, 302, 092 

6,908 

49,139 

8,035.960 


Value. 


938,986 

41,727 

144,048 

219 

2. 1C4 

371,428 


CAIO^Y  AND  CON- 
FECnOfcXRT. 


Pounds. 


Value. 


215 

flS7 

254 

123 

2,095 

306 

1.794 

536 

3,260 

1,122 

817 

399 

Total  yalne. 


91,030,636 
1.213,0Sd 
1,216.044 
303L010 
1,915.971 
1,857,W 


Of  the  raw  sugar  iu  the  above  table  nearly  the  whole  is  sent  to 
British  Korth  America  and  Belgium ;  about  a  third  of  a  million  ponnds 
is  taken  by  Mexico.  Re-exports  of  refined  sugar  are  mostly  to  British 
America,  Mexico,  and  the  West  Indies.  *  England  takes  about  two- 
thirds  of  the  molasses,  and  her  North  American  colonies  nearly  a  fourth; 
a  considerable  quantity  is  sent  to  South  America.  Nearly  all  the 
melada  export  is  directed  to  Canada.  The  candy  and  confectionery  are 
sent  mostly  to  England,  British  North  America,'and  Mexico.  The  fol- 
lowing table  shows  the  excess  of  imports  over  re-exports,  available  for 
home  consumption,  iu  the  six  years  under  review  : 


Year.*!. 


1868. 

i«<>y. 

1B70. 
1871. 
1872. 
1873. 


BBOWN  SUGAR. 


Ponnds. 


1, 120, 142, 582 
1, 285.  085, 306 
1,192.611.908 
1,  :MM,  4t?6.  136 
1,  409. 877.  600 
1. 511. 813, 321 


Value. 


651.043,914 
61.  g31,  GGl 
52. 309,  188 
72. 068. 0(53 
76,119,533 
77,972,462 


REFIKED  SUOAR. 


Ponnds. 


107, 842 
3iy,  304 
67.  328 
870,  G09 
:)00,  018 
(0 


Valno. 


n 
n 
(*) 

C49,  821 

ly.  gso 
(t) 


MOLASSES. 


Gallons. 


Valoa 


59,  422, 212 
52.  Ot^S,  187 
4d.  402. 878 
44, 8f'3. 391 
45,  7ia  057 
44. 311, 148 


912,748,^ 
11, 939,  W 
11,196.961 
10,4UL881 
10,46140 

9.68iaM 


MICLADA. 


Years. 


1RG8 ;  4,977,173 

1860 19,916  633 

1870 1  33,752.159 

1871 !  93.530.773 

1872 

1873 


57,  579, 176 
120, 185, 144 


$144,  057 
684. 344 
1,  no.  804 
3.599.004 
2, 285,  909 
4, 937. 560 


CANDY  ANT»  COX- 
FECTIONnUY. 


41,800 
4d,440 
54, 361 
58,318 
82.  ItO 
58.969 


?10.111 
13,651 
14,323 
17,635 
20.728 
13.790 


I 


Tolfilvalfifit 


$63,099,675 
74;441.8W 
6i(n7,«8 
86,316  4M 
88.910,5a» 
9J,7*8,9(» 


Dnrin;;  tbo  first  tlireo 


years  roprosentwl  in  tbo  above  table  the  valne  of  tbe  reflnod  ■"PJ^ 
exported  was  greater  tbau  tbat  of  the  imports.  Tbe  oxcoi^s  of  re-exports  in  1868  was  ^806;  mufff, 
§27.732;  in  1870,  63.508. 

t  In  1873  tbo  re-oxport.s  of  refined  sugar  exceeded  the  imports  both  in  quantity  and  valme,  ths««*i 
being  516,575  ponnds  and  $59,290. 


BEPOBT  OF  THE   STATISTICIAN. 


107 


3  above  tables  show  tbe  amount  of  foreigo  csDe-sugar  aud  inolas- 
railable  for  consumptiOD  during  six  years.  Tbe  New  York  Ship- 
List  bas  prepared  estimateBof  the  aDuual  cousnniption  for  a  series 
ars,  by  addiug  the  atnoaat  uadistribnted  at  the  ports  of  entry  at 
■eginning  of  eatb  year  to  the  imports  of  that  year,  aud  then 
sting  the  re-exports  imd  the  atnou&t  undistnbuted  at  the  close, 
■fives  the  approsimate  "consumptiou,"  or,  more  accurately,  yearly 
bation,  of  foreign  sngtu' ;  the  consaniption  of  domestic  caue-sngar 
arately  estimated  and  aggregated  with  tbe  foreign.  Tbe  following 
shows  tbe  estimated  coiisainption  of  eane-Biigur  duriug  twenty- 
•eara,  and  of  cane-molass«s  during  twenty-two  years,  ending  with 
in  the  United  States,  east  of  the  Eoeky  Monotains : 


Tenrs, 

n>UE.<«. 

DOM 

SSTIC. 

X... 

SiW". 

MdI»»«. 

s.^. 

Hainan. 

Snaar. 

MDlaAKH. 

TWm. 
143.045 

-K9.&I5 
IHi.StS 

l)4l.41W 

Ill 

93.381,413 

»4,m5.M4 
as!^,  4ua 

l*),-42l 
107,  4M 

IK  309 

aattoni. 

313,311 
3«.JB0 
3«S.«B8 

11 

-431  ,iM 

4i5;i&i 

4ad!4]i 

sd4,3oa 

3M.flV8 
400.  .568 

4»3,«90 

6»r,'3T3 

».».„. 

8S1S 

S0,3J3,WB 
SS,6e7,7W 
lB.5H4,lija 
19,308,000 
3S,IU«,0M) 
11,000,091} 

MS 

6aMS,4oo 

37,i«:0SB 

So'-  " 

44r;-'."i  i-    - 
Siv;  iuE» 

■  1      -^.ooo 
'  1   i.aoo.Joo 

■'  ;    M,«»,«KI 

..,=,■1.       6,«»,W» 
7'i..W     ltl,lKM,WM 

33,IK(Iffi 

40,233,  m 

' 

1  same  authority  estimates  the  consnmption  for  sevnn  years  of 
n  and  domestic  sngar,  including  cane-molasses  and  sorghnm  and 
■oot  sugars,  and  embracing  the  Pacific  const,  as  follows:  1867, 
58 tons;  1808,  543,033 tons;  1869,57-1,399 tons;  1870,  C0G,492  tons; 
703,314  tons;  1872,  720,873  tons;  1873,  7iO,5J5  tons.  Tbe  con- 
tion  of  molasses  of  all  kinds  has  averaged  over  100,000,000  gallons 
nnnni  for  tbe  last  three  years. 

PnODUCTION  OP  STJGAE  ES  THE  TTOITED  STATES. 

pU-svfjfir. — The  new  settlements  in  tbe  Xorthcrn  and  Western 
a  have  from  the  beginning  drawn  a  very  considerable  snpply  of  sugar 
thejniceof  the  maple  tree,  (Acer  saccftffriniiiH.)  The  immense  forests 
covered  these  States  in  tbe  earlier  days  of  the  ItepuWic  gave  a 
range  to  this  production,  but  tbe  rapid  destruction  of  timber  to 
way  for  cultivation  is  annually  narrowing  its  limits.  The  census 
t  of  1870  showed  a  manufacture  of  28,443,645  pounds  of  maple. 
■  and  921,057  gallons  of  maple-molasses,  against  40,120,205  pounds 
gar  aud  1.597,5S9  gallons  of  molasses  in  1860 ;  the  yield  of  1850 
aced  34,253,436  pounds  of  sugar,  the  yield  of  molasses  being  con- 
ited  with  tbat  of  cane- molasses.    Tbe  processes  of  manufacture 
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have  geuerally  beeu  of  a  very  rude  character,  inasmuch  as  the  narrow- 
ing  sources  of  supply  discouraged  the  iirvestment  of  capital  upon  a  large 
and  intelligent  scale.  The  yield  of  the  spring  of  1874  has  been  un- 
usually large,  probably  reaching  40,000,000  pounds  of  sugar  and  above 
a  million  gallons  of  molasses. 

SorghuM'Sugar. — The  Chinese  sugar-cane  {Sorghum  saccharatum)  was 
introduced  into  this  country  from  France  in  1854,  through  the  agency 
of  the  Department  of  Agriculture,  then  a  branch  of  the  Patent-Office. 
Another  variety'  of  this  cane,  the  ImplieCj  was  received  in  1857  from 
Africa.  The  experimental  culture  of  this  new  sugar-plant  was  very  sat- 
isfactory in  many  portions  of  the  country,  the  se^s  having  been  widely 
distributed  by  the  Department.  The  census  of  1800  shows  a  manu&c- 
ture  of  6,749,123  gallons  of  molasses  but  no  sugar.  The  census  of  1870 
embraces  16,050,089  gallons  of  molasses  and  28  hogsheads  of  sugar. 
These  results  are  very  small  in  comparison  with  the  great  public  neces- 
sities which  the  sugar  interest  is  expected  to  supply.  Beports  from  cor- 
respondents of  this  JDepartment  do  not  give  any  ground  for  hoping  that 
sorghum  will  ever  be  the  source  of  sugar  supply,  or  that  even  its  mo- 
lasses product  will  rise  to  any  commanding  importance.  On  the  con- 
trary, the  industry  appears  to  be  declining  in  some  localities  where  its 
early  prosecution  was  considered  very  promising. 

Beet  sugar, — Beet-sugar  production,  as  an  extensive  and  remunera- 
tive branch  of  industry,  is  still  an  unsolved  problem  in  this  country. 
Several  attempts  to  inaugurate  the  culture  of  the  beets  and  to  rnana- 
facture  the  sugar  have  failed.  Two  enterprises  in  California,  at  Alva- 
rado  and  Sacramento,  had  a  fair  measure  of  success,  producing  an  esti- 
mated aggregate  of  2,000  tons  during  18y3.  Of  these  the  Alvarado 
company  proposes  to  remove  their  establishment  to  a  more  eligible 
locality ;  the  Sacramento  company  is  understood  to  be  well  satMed 
with  its  position  and  results,  and  to  look  hopefully  to  an  enlarged  and 
profitable  business  in  the  future. 

Cane-sugar. — From  present  indications  it  appears  that  if  the  immense 
home  demand  for  sugar  is  to  be  met  to  any  extent  by  home  production, 
it  must  be  through  the  enlargement  of  cane  production  in  the  Gnlf 
States.  The  relative  importance  of  this  local  iudustiy  has  been  greatly 
affected  by  the  late  civil  war.  In  1835,  of  a  consumption  of  cane-SQgtf 
in  the  UniW  States  estimated  at  822,000,000  pounds,  382,000,000  were 
of  American  growth,  and  of  the  latter  three-fourths  were  produced  in 
Louisiana.  The  annual  yields  in  the  latter  State  gradually  enlarged  up  to 
to  the  breaking  out  of  the  war,  the  crop  of  1801 — 459,dl0  hogsheads — ^bwng 
the  largest  ever  realized.  A  writer  in  De  iiow's  Review  of  September, 
18GG,  estimates  the  capital  invested  in  sugar  production  in  Louisiana 
before  the  war  at  $199,120,000,  of.  which  $81,950,000  represented  the 
value  of  1,292  sugar  estates,  lands,  buildings,  machinery,  &c.;  812,8^,000 
the  rolling-stock,  live-stock,  &c.;  $117,170,000  the  slaves  employed,  em- 
bracing 130,000  men,  women,  and  children  of  an  average  value  of  $760 
j)er  capita.  The  net  profits  of  the  year  are  estimated  at  over  $25,000,000, 
or  12  j  per  cent.,  which  include  interest  and  wear  and  tear.  The  profits 
of  the  previous  year,  however,  did  not  reach  over  2.80  per  cent.,  a  speci- 
men of  the  fluctuating  character  ef  sugar  production  in  the  past 

During  the  closing  years  of  the  war  an  attempt  was  made  to  revive 
this  industry.  In  1804  there  was  a  reported  product  of  G,GG8  hogsheads^ 
With  the  restoration  of  peace  and  the  settlement  of  political  questions 
the  product  ha.s  gi-adually  increased  until  Louisiana  furnishes  &om  ooe- 
tenth  to  one-eighth  of  the  amount  of  sugar  necessary  for  home  consmnp- 
tion.    In  1809  Mr.  L.  Boucherau  commenced  the  publication  of  a  seito 
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nual  reports  of  aji  actual  census  of  sugar  production,  to  replace 
of  Mr.  P.  A.  Champomier,  which  had  been  published  annually  firom 
o  1801.  lliese  reports  give  the  annual  sugar-crops  of  Louisiana 
3h  year  from  1826  to  1872,  (excepting  1830, 1831, 1862,  and  1863,) 
lows: 


rears. 


Hogsheads. 


30,000 
32.000 
30,000 
40,000 
71,000 
88,000 
48,000 
70,000 
75,000 
100,000 
30.000 
70,000 
G5,000 

7a  000 

115,000 
67,000 


Years. 


1841 
1848 
1843 
18#1 
1845 
1646 
1847 
1848 
1649 
1850 
1851 
1852 
1853 
1854 
1895 
185G 


Hogsheads. 


90,000 
140,000 
100,000 
200,000 
186,000 
140,000-' 
240,000 
220,000 
247,923 
211,201 
236,547 
321,934 
439,324 
346,635 
231,427 

73,976 


Years. 


1857 
1858 
1859 
18G0 
1861 
1864 
1865 
1866 
1667 
1868 
1869 
1370 
1671 
1^79 
1 


Hogsheads. 


279,697 

362,296 

221,840 

228,758 

459,410 

6,668 

15,000 

41,000 

37,647 

84,25^ 

87,090 

144,  eai 

1^,461 

10^,520 

89,498 


EESTOEATION  OF  HOME  PRODUCTION. 

Boncherau's  reports  present  the  successive  steps  in  the  restora- 
)f  Louisiana  sugar  culture  under  new  conditions  of  production, 
inent  among  the  difl&culties  which  beset  the  planters  is  the  scarcity 
>itai  and  labor.  The  ravages  of  the  war  left  them  seriously  impover- 
,  In  1868  only  three-eighths  of  the  labor  of  1861  was  available  on 
ugar-estates.  The  late  rural  slave  population  had  largely  emi- 
i  to  the  towns  and  cities,  while  the  women  had  abandoned  field- 
entirely.  White  laborers  have  since  immigrated  to  some  extent, 
Chinese  coolies  have  been  imported  in  some  localities,  yet  the  lack 
>or  is  seriously  felt,  especially  by  parties  unaccustomed  to  an 
»mical  use  of  this  costly  element  of  production. 
3  main  difficulty,  however,  appears  to  lie  in  the  lack  of  scientific 
conomical  processes  of  culture  and  manufacture  j  theformer  careless, 
>M  habits  still  continue,  and  in  many  localities  seriously  cripple 
LCtion.  The  cost  of  cultivation  averages  about  $50  per  acre.  The 
)  of  yield  is  extraordinary,  being  from  10,000  to  150,000  pounds 
ere  of  "  cane  cut  for  the  mill.''  If  a  higher  average  result  could 
tained  by  superior  management,  the  cost  of  raw  material  for  manu- 
re might  be  very  greatly  reduced.  A  yield  of  10,000  pounds  per 
furnishes  cane  for  the  mill  at  half  a  cent  per  pound,  and  an  in- 
B  of  yield,  though  it  may  be  tenfold,  costs  no  more  per  acre  except 
creased  expense  of  harvesting. 

B  juice  in  the  cane  is  estimated  at  90  per  cent,  of  the  whole  by 

it,  of  which  from  one-fourth  to  one-half  is  extracted  by  the  ma- 

ry  infuse.    Planters  claim  that  the  enhanced  cost  of  more  elabo- 

)roc<       s  would  absorb  the  additional  product.    Mr.  Boucherau  com- 

\  t         XA      product  of  the  crop  of  1871-'72  with  the  amount  of  sac- 

mai/i      L'     ly  contained  in  that  crop,  assuming  the  same  ratio  as 

ii    nt  with  39,975  pounds  of  cane,  the  product  of  one  acre, 

couiaiued  by  saccharcwneter  3^73  poimds  of  sugai',  but  gave  only 

pounds,  or  1  pound  of  sugar  to  36  pounds  of  cane,  which  \&  richer 

the  average  yield.    The  total  product  of  the  State  for  1872  was 

06,219  pounds  of  sugar,  worth,  at  8  cents  per  pound,  $11,75^490, 

10,219,538  pounds  of  molasses,  at  ^  cents  per  pound,  $3,857,683. 83 ; 
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total  yield,  $15,010,173.83.  Dedujcting  for  expenses  of  cultivating  148,841 
acres  of  cane,  at  850  per  acre,  $7,442,050,  and  for  expenses  of  manu- 
facturing 146,906,219  pounds  of  sugar,  at  4  cents  per  pound,  $5,876,245, 
and  we  have  a  tota>expenseof  cultivation  and  manufocture  of  $13,318,290, 
which  leases  a  net  profit  of  $2,291,878.83.  If  the  entire  saccharine  de- 
ment had  been  utilized,  the  results  would  have  been  as  follows:  Sugar, 
574,361,901  pounds,  at  8  cents  per  pound,  $45,948,959.82 ;  molasses, 
382,907,994  i)ounds,  at  3^  cents  per  pound,  $13,401,779.79— total  gross 
proceeds,  $50,350,739.61. "  The  expense  of  culture  would  have  been  the 
same,  viz,  $7,422,050,  and  the  expense  of  manufacturing,  on  accountof 
the  increased  yield,  would  have  been  reduced  one  cent  per  pound; 
574,361,991  pounds  of  sugar,  at  3  cents,  amounting  to  817,230,859.73, 
and  mailing  the  total  expense  of  production  $24,672,909.73;  this  leaves 
a  net  profit  of  $34,667,820.88.  Such  result  is  not  presented  as  practi- 
cablci  by  present  methods,  and  the  diminished  cost  of  mannfiictaro  is 
suggested  without  sufficient  explanation  of  the  means  of  scciu-ing  it; 
yet  it  is  evident  that  a  large  percentage  of  present  waste  might  be 
utilized  by  a  thoroughly  scientific  and  economic  system  of  manufactnre. 

The  Marquis  de  Ste.  Croix,  an  intelligent  planter  of  the  Islaod  of 
Marliniquo,  in  his  *'  Fabrication  actucUc  du  Sucre  aux  Colotiies:  Paris, 
184o,''  noticed  that  a  sugar-mill,  at  six  revolutions  per  minute,  extract- 
ed but  45  per  cent,  of  the  weight  of  the  cane  in  juice,  but  when  the 
movement  was  slackened  to  two  and  a  half  revolutions  per  minute  the 
l)roduct  was  raised  to  70  per  cent.  This  slower  movement  gives  the 
juice  time  to  escape  from  the  mill  before  the  bagasse  is  released  from 
pressure,  when,  by  its  expansion,  it  acts  as  a  sponge,  re-absorbing  a  por- 
tion of  tiie  expressed  juice.  Tbis  lower  velocity  would  of  course  require 
more  tiian  double  the  time  to  crush  the  same  amount  of  cane,  a  circum- 
stan(te  unduly  magnified  in  its  importance  by  the  impatience  of  the 
planter  and  by  the  morbid  haste  and  hiury  which  infects  the  whole 
plantation  at  sugar-making. 

Mills  have  been  erected  in  Louisiana  inovided  with  extra  machineiy 
for  passing  the  batjansii  through  a  second  series  of  rolls.  In  one  case 
where  the  first  pressure  brought  100  gallons  of  juice  the  second  jielded 
16.  But  ]Mr.  Boucherau,  in  his  report  of  1871-'72,  concludes  *' that  as 
long  as  the  saccharine  matter  of  the  cane  is  extracted  by  simple  pressnre 
we  will  never  get  halt'  the  sugar  we  ought  to  have.  How,  then,  arc  wc 
to  save  this  frightful  waste  ?  This  is  the  one  great  question  of  the  day 
lor  tlic  sugar  interest.  Some  mode  must  be  devised  to  accomplish  Ibis 
obje^it  and  further  purpose.''  He  calls  upon  the  inventive  geniusof  liit' 
American  ])eople  to  devise  a  remedy,  and  intimates  that  few  practical 
planters  have  given  the  subject  nmch  consideration. 

in  his  re[>oit  for  1872-73  3Ir.  Boucherau  gives  some  very  interestiog 
statistics  of  Louisiana  sugar  i)roduction,  prepared  by  Mr,  M,  S,  Brinj[ier, 
from  which  th(^.  following  [)oints  are  evident :  The  anniml  average  yield 
of  canes  on  the  sugar-plantations  should  be  about  60,000  pounds  per 
acre,  containing  00  i)er  cent,  or  51,000  poimds  of  juice.  The  latter  at 
8*^  5'  Baume,  its  average  stieugth,  contains  15.3  per  cent,  of  pure,  dry 
sug;:r,  making  the  average  total  amount  of  saccharine  matter  in  an  acre 
of  cone  .S,2li2  pounds,  or  one  pound  of  sugar  to  about  7.2G  pounds  of 
cane.  The  sugar,  on  evaporation,  absorbs  water  of  cr^'utiillization  raisin? 
the  percentage  of  sugar  and  molasses  to  17.50,  in  the  proi)ortioa  of 
three  parts  of  sugar  to  two  of  molasses.  If  therc^  were  a  perfectly  ex- 
haustive i)rocess  by  which  the  whole  saccharine  element  could  be  ex- 
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racted,  the  averagfo  yield  of  an  acre  of  cano  would  be  about  5,700 
ounds  of  sugar  and  3,800  pounds  of  molasses.  But  the  planters  re- 
luire  from  35  to  55  pounds  of  cane  to  make  a  pound  of  sugar  and  two- 
hirds  of  a  pound  of  molasses.  The  average  of  the  State  is  2,25  pounds 
tf  sugar  and  1.5  pounds  of  molasses  to  each  100  pounds  of  cane.  At 
his  rate  of  production  an  average  plantation  with  100  acres  under  cul- 
ivation  in  cane  yields  135,000  pounds  of  sugar,  at  8  cents  per  pound, 
kud  90,000  pounds  of  molasses,  at  4  centjs  per  pound ;  total,  8li,400.  The 
expenses  of  culture  are  $5,000 ;  of  manufacture,  $5,^:00 ;  taxes,  overseer, 
ingineer,  &c.,  $2,000;  total  $12,400,  leaving  a  net  profit  of  but  82,000. 
it.  Bringier  thinks  it  demonstrated  that  10.5  pounds  of  cauc  will  easily 
leld  a  pound  of  sugar  and  two-thirds  of  a  pound  of  molasses.  At  th& 
ate  100  acres  of  cane  averaging  00,000  pounds  per  acre  should  vield 
i71,428  pounds  of  sugar,  at  8  cents  per  pound,  and  380,052  pounds  of 
lolasses,  at  4  cents  per  pound ;  total,  360,051.32.  The  expenses  of  cul- 
ivation  and  management  would  be  the  same  as  for  the  actual  crop,  but 
he  cost  of  manufacture  wouM  be  enhanced,  making  the  total  expense 
118,951.32,  and  leaving  a  net  profit  of  $42,000,  or  $40,000  more  than  is 
ow  derived  from  100  acres  of  cane  on  an  average.  These  considerations 
ive  some  idea  of  the  enormous  losses  inflicted  upon  the  sugar  interest 
nd  upon  the  country  by  unthiifty  methods  ot*  production.  It  is  a 
tartling  thought  tbat  probably  a  hundred  million  pounds  of  sugar  are 
DDually  burned  up  in  the  ha{jas8e  of  imperfectly  treated  canes. 

The  average  area  annually  cultivated  in  sugar-cane  in  Louisiana  does 
ot  exceed  150,000  acres,  or  about  half  of  an  ordinary  county  5  yetif  even 
his  small  acreage  could  be  brought  up  to  the  standard  which  Mr. 
(ringier,  one  of  the  most  intelligent  planters  in  Louisiana,  thinks  is  en- 
irely  practicable,  the  annual  yield  of  the  State  would  exceed  855,000,000 
^ands  of  sugar  and  52,500,000  gallons  of  molasses,  which  would  equal 
ne-half  our  annual  import  of  sugar  and  exceed  our  import  of  molasses. 
$at  there  is  no  reason  wby  the  sugar-growing  area  of  Louisiana  sbould 
lot  be  increased  fivefold,  except  what  grows  out  of  a  lack  of  capital  and 
mterprise.  These  elements  only  await  the  tonnination  of  the  iireaent 
ransition-stage  of  social  order  and  the  settlement  of  political  issues 
ed  on  interests  that  no  longer  exist.    When  production  and  exchange 

V  accommodated  to  the  new  conditions  of  labor,  there  is  reason  to  hope 
,1  our  own  cane-sugar  area  in  Louisiana  and  the  other  Gulf  States 
,viii  almost  entirely  suj)ply  our  home  demand  for  that  article. 

The  sugar-cane  has  been  grown  to  a  limited  extent  in  ten  other  South- 
irn  States.  Of  these  Texas  produced  the  largest  amount  of  crystallized 
sugar,  according  to  the  census  reports  of  1860  and  1870.  In  the  "  Texas 
Almanac''  for  1872  it  is  stated  that  the  sugar-lands  of  that  State,  not 
being  considered  as  suitable  to  white  labor,  have  been  left  mostly  uncul- 
tivated since  the  emancipatiou  of  the  slave  laborers.  Many  of  these 
lands  before  the  war  commanded  i'rom  $20  to  $50  per  acre;  now  they 
will  bring  not  over  one- fourth  or  one-third  of  that  price.  Texas  probably 
has  as  large  an  area  suited  to  sugar  production  as  Louisiana,  if  not  larger. 
Florida,  stretching  nearlj-  down  to  the  tropics,  has  undeveloped  capaci- 
ties in  the  same  direction.  Georgia  shows  a  considerable  production.  It 
is  remarkable  that  South  Carolina  and  Tennessee  in  1870  showed  a 
greatly  increased  yield  over  that  of  1860,  while  Arkansas  for  the  first 
time  reports  a  sugjjr  production,  It  is  impossible  to  say  how  large  an 
area  is  av^nlable  for  sugar  production  in  these  States.  The  crops  of  sugar 
and  molasses  in  eleven  Southern  States,  for  the  years  1850  and  1869,  are 
reported  by  the  census  as  fbllows : 
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North  Carolina. 
South  Clux)iina. 

Georgia 

Flqrida 

Auroama 

]^Cissi8sipi>i 

Lonisiana 

TQxas 

Arkansas 

Missouri^ 

Tcnncssoo 


States. 


Tq^I. 


— r"  ■ ' 
1859. 


Sugar. 


Hhds, 

38 

198 

1,167^ 

1^669 

175 

506^ 

031,726 

5,099 


402 
o 


230,982 


Molasses. 


GaUs. 
12,494 


19 
436,Si57 
•  85^15 

iaoi6 

lfl,43^77?l 
408(358 


22,305 
2.830 


14^963,^ 


1869. 


Sngar. 


Hhd8. 

35 

1,055 

644 

952 

31 

49 

80.706 

Sjoao 

92 

40 

1,410 


67,043 


Mtdasses. 


OdUs. 

33,888 

436^8fti 

553,193 

341.330 

1^009 

1S8»1£4 

4,563^150 

246,1)^ 

73,0j)6 


3,623 


6,593.323 


EXPOBJS  OF  DOMESTIC  SUCh.^. 


The  exports  of  douiQ^tic 
years'  were  as  follows : 


sugar  and  jnolasses  diiriiig  six  calendar 


V.'-» 


•"Sfear. 

MROJWTf  SUGAR. 

BEFmBD   8USAR. 

MOLABSES. 

CA5DT,  BTC. 

Total 

Pounds. 

Value. 

Pounds. 

Value. 

Grallons. 

Vakio. 

Pounds. 

Value. 

value. 

,1868.^.. 

:i869 

1870 

18T1 

1672 

1873..... 
• 

3,010 
16.979 
50>58 
12,  T44 
75.428 
235,048 

•iOO 
2.146 
3, 214 
1,601 

7,548 
21,  457 

2,640,379 
2,304,164 
4,540^883 
4,969.963 
6. 909. 183 
9.-854, 070 

t40Q,  693 
339,967 
544,079 
654,367 
839,310 

1, 0-14, 794 

285,706 
28, 'W2. 
UOT8,025 
3,28»|370 
3,268,135 
3, 184. 149 
1 

$141, 642 

78i',247 
647, 199 
691, 159 

23,963 

8/678 

|7,.078' 

14,804 
82,997 
25.845 
?9,26ii 

* 

ST.«0 
•1,78^6» 

The  above  table  shows  an  increasing  appreciation  of  American  finigar 
in  foreign  countries.  It  will  be  seen  on  comparison  with  a  ppevioas 
table  that  our  exports  of  native  refined  sugar  in  1873  were  nearly  eighiy- 
five  times  as  great  as  our  imports  of  foreign  refined  sugar  and  nearly 
sixteen  times  as  great  as  our  re-exports  of  the  same.  Our  tot jJ  exports  of 
native  sugar  and  molasses  nearly  equal  in  value  our  total  ro-exporta  of 
foreign. 

PEICES  OF   SUGAR  IN  1873. 

Prices  of  sugar  in  American  markets  uniformly  declined  in  1873,  with 
the  exception  of  one  or  two  slight  reactiens  toward  the  close  of  tto 
year.  At  one  time  an  improvident  reduction  of  stocks  on  hand  caused 
the  impression  of  a  diminution  of  original  supply,  but  this  was  soon 
rectified  by  increased  importations.  An  unfortunate  occurrence  at  one 
time  threatened  to  kindle  war  between  ttie  United  States  and  Qp^i 
which  would  have  closed  up  Cuba  and  Porto  Eico  as  sources  of  sappJJj 
The  steamer  Virgihius,  sailing  under  the  American  flag,  was  captiifefl 
by  a  Spanish  cruiser  and  nearly  all  of  her  officers  and  crew  summarily 
executed  as  pirates.  The  difficulty,  however,  was  settled  by  diploma<y». 
and  the  ground  of  hostilities  having  been  removed  the  course  of  prices 
resumed  its  former  direction. 

The  maximum  rates  were  in  January  and  the  minimum  in  Kovember- 
Eair  to  good  refining  Cuba  averaged  02  cents  per  cental  lower  ft^ 
during  1872 ;  refining  gra<lcs  of  Porto  Eico  declined  08  c^nts  par  feeotw; 
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lavana,  $1.59 ;  Manila,  52  ceuts.  The  average  premium  on  gold 
ittle  higher  during  1873  than  during  the  previous  year, 
iverage  prices  of  molasses  showed  a  very  considerable  advance 
le  rates  of  1872.  This  rise  is  specially  noticeable  in  Louisiana 
38,  and  averaged  8^  cents  per  gallon.  Foreign  molasses  also  ad- 
;  Porto  Kico  was  nearly  6  cents  higher  than  in  1872;  Cuba  Musco- 
bout  1  Cent ;  Barbadoes  and  clayed  Cuba,  about  25  cents  per  huu- 
illons.  New  Orleans  and  Porto  Eico  reached  their  highest  point 
ember;  Cuba  Muscovado  and  clayed  Cuba  in  April,  and  Barba- 
May.  All  kinds  were  lower  in  December  than  in  any  previous 
the  year. 

York  still  continues  to  be  the  great  emporium  of  the  sugar  trade, 
ag  376,569  tons,  or  59  per  cent,  of  the  total  foreign  import  of 
'  tons  received  during  1873;  Boston  received  83,987  tons ;  Phila- 
i,  53,294  tons ;  Baltimore,  89,597  tons ;  Kew  Orleans,  16,238  tons ; 
)orts,  16,812  tons.  The  import  of  the  whole  country  for  1872 
bed  to  561,002  tons;  of  which  330,496  tons,  or  59  per  cent.,  were 
d at  Ifew  York:  76,845  tons  at  Boston;  39,484  tons  at  Philadel- 
53,610  tons  at  Baltimore;  16,908  tons  at  Kew  Orleans;  13,659 
other  ports. 

le  total  receipt  of  foreign  molasses,  amounting  i|i  1873  to  41,922,680 
I,  !New  York  received  13,107,655  gallons,  or  less  than  a  third ; 
L  received  5,586,723  gallons;  Portland,  Me.,  2,889,078  gallons; 
:aven,  1,100,465  gallons;  Philadelphia,  13,777,925  gallons;  Balti- 
3,728,614  gallons ;  Kew  Orleans,  700,000  gallons.  Philadelphia 
leading  point  of  the  import  trade,  being  engaged  extensively  in 
g  and  manufacturing.  During  1872  K"ew  York  led  the  import 
receiving  15,307,318  gallons  of  a  total  import  of  43,167,398  gallons ; 
elphia  received  14,813,780  gallons ;  Boston,  5,497,700  gallons ; 
ore,  2,792,060  gallons:  Portland,  2,309,300  gallons;  Kew Orleans, 
)  gallons.  All  the  leading  ports  showed  a  declining  import  except 
ore  and  Portland.  The  total  import  of  1873  was  1,244,718  gallons 
an  in  1872.  The  actual  consumption  of  Louisiana. molasses. is 
fced  at  1,200,000  gallons  less  in  1873  than  in  1872. 

8  A 
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MARKET  FKICES  OF  FAEM 
2he  foUoiBing  quotations  rcpranit  Ike  ataleofthtiiariil, 


p„.„.. 

,..^. 

r,t^„. 

^^. 

ApriL 

^.  ' 

Flour,  uniiornno  Rtote  bli] 

,-.  75  to  fl  as 

1  7U   to   I  73 
1  70  to   1  !5 

1  »0  to  3  20 

41ito       52( 
4  00  W19  00 
13  33  to  13  50 

li'to"^' 

M  'h 

17Jto        IDi 
JDJto       Si 

Ik  !! 

10  to      Hi 

HI  40   tag]  IS 

7  30    to  13  00 
ll  50   to    0  00 
n  no    tnl3  55 
1  e-i  lo   1  7Bi 
1  00    to   3  00 
9  00    to   3  OS 

M    to    tSU 

.■ili  lo      571 
SI  no  to34  ou' 

11  JJito 

111' 

I.Hto      1+ 

131  to       Wi 

181  to      SO* 

lOito      Hi 

5  65  10  e  la 

G  IS  to  la  75 

1  «(!    to    1  73 

1  80  to  1  M 

'iii'l 

0  00  toins 
^i^toiaM 

14  25   to  14  50 
18*  IS       3P 

l5ito        IT 

17JW      let 
19  to      S3 

li'to    i" 

to      e 

0  to     loi 

»n  15  lo»  7.^ 

700  to    335 

G  10  to  G  as 

1  10  to  l§7t 

1  60  to  I  971 
I  85  to  a  S5 

'm  to  ^73 

BOO  toll  TS 

— — tol3Sil 

13ito        17 
l5|to      17i 

il 
e^to     101 

5M1«1^ 

OOOtoiBl 
H  15  toll  »  J 
1  52  to  IHi 

■TiliWr,      mnlMr, 
itinter,       wkltoV 

.„ ."■"•"::::::■: 

'»"••■ 

si:  s\ 

K-: :::■:::■:». 

Beet,  pliiiu  .[,>■:« bW- 

.SSKS' 

rork.  ii...^,^ 

issb! 

Buttorrivvi^Vu  .■:;;::.!'.' 

^!Jtu  ii»iry 

ChMM-,  w.-roni  factory.. 

J-i.JtofMtotT.... 
CotUD  <:.iiiuikry  to  gooA 

'cucdmld^ng.. 
SuB«r,Boftjcltow.rrT:. 

iii 

Bilo     Ml 

dlna.  li^if  ..- 
Wool,    Amerlum    XSS 

A,um.-iu  X  ami 

Aojurican      Sas- 
uii«BAti»I    Call. 

aaito     75 

HO    to       75 

S£  S 

1  OS  to  3  00 

no  to  1 3fl 

14  on    to  14  50 

05  to       75 

05  lo     ra 

44  to       C9 

S5  to      30 
sa  10       43 

10  00  tola  75 

10  CO  tola  00 

90   to    1  3D 
73  to      7S 

3  DO  to  14  00 

11  so  tola  00 

4  50  talSOO 

03   to       T) 

n  to     01 
so  Id     as 

S3  to      40 

G  75   to   0  00 
OK)  to  13  m 

no  to  1  ai 

77   to       7.1 

IS  00  tola  60 

ia«  loisso 

ra  to      73 
a  to     73 

a  in      35 

33  to      39 

sa  to     n 

9  «  loiaoo 

0  75  to  7  ss 

1  DO  to  -J  00 
90  to  1  so 
73    to       73 

16  00  toaa  03 
laoo  tola  so 

13  OO  lo  14  oo 

13  75    to  13  30 

ifl  as  to  10  50 

III 

Si:  S 

B  M  toll* 

'■ist! 

Mi 

^fornin  (nU  rii]! 

ivfttlem  eboico 

Ji^tuiiorediolco". 

Coru.».n!l..i-u>-^lltJw-.. 
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eT8  FOR  187X 

I  (I't  praciicablif  at  the  bvyinnint/  of  each  month. 


1 

• 

July.       Auftust. 

September. 

October. 

November. 

December. 

1 

"0  15 
8  15 
G  10 

10  30 

«?4  70 
(i  (15 

4  70 

5  70 

t<it5  10 
to  7  00 
to  5  10 
to  10  50 

$4  90 
6  00 

4  90 

5  85 

to  $5  25 
to  7  10 
to  5  25 
to  10  75 

^10 
635 
510 
G30 

to  $5  65 
to  7  50 
to  565 
to  10  75 

1515  to$585 

635  to  725 
515  to  585 

636  to  1050 

$520 
600 
520 
600 

toe575 
to  700 
to  575 
to  10  75 

^600  to$660 
680  to  775 
600  to  660 
675  tollOO 

8  10 

t>  GO 

to  7  75 

G  25 

to  7  85 

GG5 

to  7  85 

6  65  to  7r> 

620 

to  6  95 

705  to  800 

1 1  r>o 
1  fiO 
1  GL 

7  75 
1  5-^ 
1  4G 

to  10  45 
to  1  55 
to  1  52 

7  IK) 
1  40 
1  41 

to  10  75 
to  1  47 
to  1  42 

7  85 
162 
153 

to  10  75 
to  164 
to  159 

7  40  to  10  75 
143  to  150 
140  to  145 

7  00 
140 
134 

toltOO 
to  144 
to  140 

8  05  to  11  CO 
159  to  IGli 
150  to  156 

1  95 

I  50 

to  1  GO 

1  50 

to 

158 

to  168 

158  to  161 

141 

to  150 

158  to  165 

1  95 

1  GO 

to  1  65 

1  57 

to  1  62 

168 

to  173 

162  to  163 

151 

to  155 

165  to  16S 

2  10 
07 

1  GO  to  1  85 

81  to   85 

nominal 

45  to   C8 

43i  to   4C 

23  00  to  30  00 

9  00  to  11  50 

11  25  to  12  50 

16  20  to 

13  50  to  13  75 
15  &21  to  16  12i 

8jto 

15  to   2^1 

23  to   2"?.i 

9  to   10 

12  to   l'2l 

1  50 

60 

to  1  80 
to 

165 
95 

to  185 
to 

102  to  178 
PO  to  . 

145 

88 

100 

60 

45 

2200 

850 

1000 

1490 

13  90. 

1550 

18 
25 
13 

io   170 
to   95 
to  130 
to   G2 
to   49 
to  28  00 
to  10  00 
to  12  00 
to  15  00 

toiooo' 

,to   72 
to   31 
to   38 
to   14 

no  to  185 

100  to  1  15 

■   to  1  *){) 

1  10 

140  to- 

Ii7 

5^.i 

28  00 

U  50 

13  50 

48 
41 
28  00 
9  00 
11  25 
17  50 
15  00 

to   58 
to   52 
to  34  00 
to  10  50 
to  12  50 

to 

to  15  25 

52 

43 

20  00 

900 

1125 

1750 

1500 

1G50 

8j 

14 

25 

10 

12 

to  as 

to   47i 
to  31  00 
to  10  50 
to  1250 
to  17  70 
to  15121 
to  17  50 
[to   0 
to   25 
to   33 
to   12^ 
to   13 

62ito   68 
50  to   57jk 

2200  to2800" 
850  to  1000 

1000  tol200 

17  00  If) 

74  to   77 >, 
55  to   50' 

1900  to28n0 
850  to  1050 

1150  to  1250 

1*100  in 

1475  to 

1575  to  1650 
Bgto   8g 
17  to   31 
26  to   37 
ll§to   12 
12i  to   13^ 

14|  to   17^ 

1225  to  13  00 
14  75  to- 

17  50 

9ik 
£4 
29 
14 

154 

16i 

25 
13 

to    8J 
to   25 
to   33 
to   13i 
to   14 

84  to   8J 
18  to   25 
28  to   38 
9ito   13i 
llj  to   13i 

.13Jto   15i 

14i  to   18 

14ito   17J 

14 

to   17J 

13i 

, to   14J 

22 

10 
8 

20 

P 

to   23 
to    91 
to   lOl 

to    8i 

lOi 
9 

10^ 

to   222 
to   log 
to   101 

to  el 

19 

loj 

7 

to   22 
to   10 
to   11 
to   £ 

171  to   201 
Oft  to   log 

loito  io| 

7  to   72 

14i 
8 
9 
6, 

[to  m 
tto  na 
rto  H 

t  to   T} 

15»  to   17i 
ejto   9i 
9ito   Oji 
7  to    8^ 

104 

8Jto   lOJ 

H 

to   104 

^ 

fto   10| 

72  to   SI 

8 

to   10 

92  to   11 

58  to   62i 
48  to   55 

58 
49 

to   C2i 
to   52 

53  to   5C 

42  to   50 

55 

50 

48 
50 
30 

to   53 

to   50 
to   55 
to   47 

50 

48 
55 
30 

to   53 

to   50 
to   GO 
to  .  47 

50 

48 
55 
30 

to   53 

to   50 
to   60 
to   47 

54 

5{i 

57  to   63 
28  to   48 

57 

27 

to   03 
to   46 

52  to   55 
27  to   45 

31 

£1 

to   31 

18 

to   31 

18 

to   31 

25  to   35 

25 

to   35 

18  to   33i 

24 

32 

17 
Id 

to   22 
to   33 

IG 
IC 

to   22 
to   33 

16 
16 

to   22 
to   33 

19  to   25 
18  to   35 

20 

18 

to   27 
to   35 

in  to   27 
18  to   33 

6  25 

0  CO 
12  00 

7  50 
12  00 

200 

1  05 
1  20 

500 

G  25 

e  00 

G  5 ) 

9  (10 

1  50 

65 

90 

CO 

60 

40 

18  00 

10  50 

13  50 

13  75 

16  &0 

to  5  50 
to  7  50 
toll  00 
to  7  00 
toll  00 
to  1  90 
to   90 
to  1  20 
to   62 
to   C2 
to   51 
to  29  00 
to  12  50 
to  13  50 
to  14  25 

ton  00 

4  50 

G  00 

9  00 

G  00 

9  00 

1  45 

.  80 

90 

64 

M 

43 

18  00 

10  50 

12  50 

14  00 

17  00 

to  5  50 
to  a  00 
toll  00 
to  6  50 
toll  00 
to  1  80 
to      85 
to  1  20 
to  €S 
to   66 
to   55 
to  30  00 
to  12  50 
to  13  50 
to  15  00 
to  18  00 

500 
625 
000 
635 
900 
145 
05 

to  550 
to  900 
to  10  75 
to  G75 
to  11 00 
to  180 
to 

5  00  to  5  50 
625  to  900 
900  toll25 
625  to  700 
900  toll 00 
150  to  185 
100  to  150 

500 

5  75 

800 

600 

900 

150 

95 

130 

084 

681 

49 

18  00 

8  00 

1150 

14  50 

1575 

to  5  50 
to  7  50 
to  11  00 
to  6  50 
to  11  00 
to  185 
to  100 
to  170 
to   69 
to   69 
to   55 
to2G00 
to  11  50 
to  12  50 
to  15  00 
to  16  CO 

5  50  to  6  00 

6  75  to  8  00 
850  tollOO 
6  75  to  7  25 
9  00  tollOO 
150  to  185 

95  to  100 
130  to  180 

71 
71 
50 
28  00 
12  50 
12  50 
14  50 
18  00 

71 
71 
43 
1800 
1050 
1250 
1500 
1800 

to   72 
to   73 
io      57 
to  30  00 
to  12  50 
to  13  50 
to  15  50 
to  18  50 

74  to   75 
74  to   75 
50  to   57 
18C0  to2700 
1050  to  1250 
1250  to  13  50 
l^Op  to  1550 
1800  to  1850 

82  to 

62  to 

53  to   59 
10  CO  to  26  00 
800  to  1200 
12  00  to  13  00 
1250  tolSQO 
1175  to  15  00 
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The  foUomua  guotaUont  reprnKiit  Ihe  little  of  ttt  aorlxf, 


rniduoi-. 

Jflumu^y, 

Fpbniary. 

^1. 

AjiriL 

«.;.      ! 

JKtgTON— CantlDoed. 

X.rt lb 

Sntter,  Kow    Tnrlt  uid 

to    eitotO    0 

13  to      I4i 
11  to      13) 
13  to      141 
171  to      so 

30  to      30 

■!S   ■!! 

U   lo      IS 
03  to      75 
00  to      05 

7  50  to  n  00 

44  tS      61 
18  OO  to43  00 

36  00  to3B00 
13  DO  to  13  75 
13  00  to  

to   BitoM   91 

18  to      37 

13  to       tCi 

19  to      .151 

IBlto      30] 

90ito      35 

CO   to       GO 

V,  to      7U 

93  to      90 
43  to      55 

0  35  to  7  00 

T  BTlto  0  00 
1>  00  toll  50 

1  DO   to   lOT 

3  DO  to  3  0.^ 

1  00  to  1  73 

58  \0      08 
30  DO  1030  00 

15  00  to  15  50 
13  00  tol3  50 

!0    BltotO    91 
IB  to      38 

19  to      IS) 
13  to      M) 
IT  to      ID 
191  to      W 

/o*S      ^ 

50  to      64 

55   to       00 

SO  to      3T 
95  to      35 

5  00  to  

3  05  lo  3  10 

1  oa  to  1  75 

89  to  135 
27  00  1^30  00 

13  75  tSl5S5 

13  00  to  13  25 

10  eitoW  i^ 

30   to        40 

18  lo       M 

11  to       10 

13  to       10 

14  lo      in 

19  to      SHI 

Si  to     101 

50   to        02 
48  to      55 
£0  to      65 
18  to       30 

500  to  550 

7K  to  

800  to  900 

8  371  to  19  OO 

leg'to  105 

195  to  9O0 
83  to      83 

34  OO  toSO  00 

14  00  to 

10  qtoum 

35U     X. 

;::"! 

13  10     IS} 
Ullo     ITi 
ISlto    sii 

K  .' 

Bin     Hi 

40  to   a 

90  to     » 
00  to     ^ 
IBIo     » 

19  to     » 

TOO  tose 

5B0  MSB 

199  »«* 
900  UIK 

09U     « 

9SO0to»«l 
18  00  tall  91 

"« %\ 
„..  \ 

iiiio   la 

11  to    V 

49  IB      » 

iisii 

TSaE 

ColtoD,  orflnaiT  to  ewid 
Susar,{alrtoKoodr«Sf 

Wool.  OLIO  and  I'mniyl- 

JUohignQ 

Pa.  iBBjilv _. 

WMtoni  fcmlly... 

tlay,  fTMh  liol'ni ton 

Borf,  wrMonimOM. 

SDO   tolOOO 
10  00  lolSOO 

IS  00  to  

.IMo      JJ' 

3r.  to     33 

13    to       1^ 
to        91 

WJto      lOJ 

lOito       9U 
67  to      TO 

ffl'to      " 
43  to      4T1 
531  to      Oo' 

10  00  tola  00 

iii  1 

9  to        9i 

181  to      Mi 

MJto      OT 

7?lto       HO 
05*  to      75 
13  to      58 
50  to      07 

T  DO   tolO  SO 

e  00  to  10  00 
10  00  to  12  00 

10  00  lo  — 

81  to      ej 
181  to     la 
i»ito     as). 

78  to      60 
09   to       08 
33  to      60 

50, to      59 

5  00  to  8  SO 

8  00  tolOOO 
10  00  to  19  00 

IGOO  to  

81  to      111 

38  to       35 

eito     B{ 

15  to      19 

f  i  i 

95   to       53i 
45  to      55° 

S  00  to  8  50 
8  95  tots  00 

'j^ir"'"  "^^ 

^■""..11.5:^.^1. 

Cotton,  ndliuuT  to  ea» 
Wool,  oaoXundSX;- 

noQT,  .oporflno lU. 

[.■.roUyflndtimcj.. 
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PRODUCTS  FOR  1873. 

us  nearly  as practicdbU^  at  ihe  beginning  of  eachmonth. 


Jnne. 

July. 

Augnst. 

September. 

October. 

Kotcmber. 

December. 

to  9ito$0  92 

10  8itofi0  9i 

$0  8ito$0  9} 

to  82  to 

$0  0}€0  8}  to  to  9} 

to  8}to$0  9 

to  8itot0  9 

23  to   20 

22  to   27 

23  to   28 

22  to 

.32 

25  to 

36 

20  to 

38 

25  to 

37 

25  to   27 

20  to   25 

20  to   25 

18  to 

26 

22  to 

30 

22  to 

30 

22  to 

32 

10  to   1-1^ 

12}  to   13 

11} to   13 

ll}to 

13J 

13  to 

13} 

14  to 

14i 

11  to 

14 

10  to   10} 
12}  to   13 

10  to 
12}  to 

12} 
13 

10  to 
12}  to 

13 
13 

11  to 
13}  to 

14 
14 

12  to   14 

12  to   12J 

13  to 

13} 

12  to   17 

13  to   18 

13  to   17} 

13  to 

17 

14  to 

Hi 

13  to 

145 

14  to 

15} 

Idi  to   22 

19}  to   20 

19  to       22} 

ISito 

22 

17Jto 

20 

14}  to 

16J 

15J  to 

18 

7Jto    8 

7|to    7Ji 

75  to    P} 
7}  to    9 

8}  to 
7}  to 

P3 

75  to 

Pg 

73  to 

71 

7}  to 

•?i 

7ito    9 

7}  to    9 

9 

7}  to 

9 

7}  to 

9 

7}  to 

9 

9  to   10| 

9  to   10} 

9  to   lOJ 

9  to 

10} 

9  to 

10} 

9  to 

10} 

9  to 

10} 

45  to   60 

45  to   r.8 

43  to   45 

45  to 

59 

46  to 

65 

45  to 

58 

42  to 

55 

42  to   50 

42  to   50 

40  to   48 

43  to 

50 

43  to 

51 

42  to 

48 

40  to 

47 

4U  t4>   49 

40  to   49 

40  to   48 

42  to 

48 

42  to 

49 

42  to 

48 

40  to 

46 

ao  to   55 

15  to   55 

15  to   55 

15  to 

55 

25  to 

56 

20  to 

50 

20  to 

50 

€0  to   65 

55  to   60 

52  to   57 

56  to 

60 

57  to 

62} 

52  to 

58 

50  to 

.15 

17  to   35 

17  to   .^•) 

17  to   35 

17  to 

35 

17  to 

35 

15  to 

.35 

15  to 

S.! 

Id  to   30 

• 

18  to   30 

18  to   30 

18  to 

30 

18  to 

30 

18  to 

30 

18  to 

30 

4  75  to  5  50 

350  to  4  25 

3  50  to  4  25 

350  to 

425 

400  to 

450 

425  to 

525 

450  to 

4  75 

5  75  to  6  50 

4  75  to  5  00 

4  00  to  5  00 

4  62}  to 

525 

4  00  to 

550 

525  to 

575 

600  to 

625 

7  87|to  8  75 

7  00  to  8  00 

7  25  to  8  25 

725  to 

800 

6  75  to 

825 

750  to 

800 

725  to 

8  25 

8  00  to  8  75 

6  25  to  7  00 

7  50  to  10  50 

6  50  to  8  56 

750  to 

825 

700  to 

850 

7  25  to 

8  75 

5.'i0  to 

725 

8  50  to  10  5;> 

9  00  to  10  00 

800  to 

950 

850  tol050 

9C0  tolOOO 

7  50  to 

900 

1  88  to  1  97 

1  55  to  1  60 

1  40  to  1  55 

160  to 

165 

150  to 

160 

145  to 

156 

137  to 

167 

195  to  308 

1  59  to  1  65 

1  50  to  1  60 

163  to 

170 

160  to 

168 

155  to 

168 

165  to 

170 

2  10  to  2  15 

1  60  to  1  72} 

1  65  to  1  85 

170  to 

185 

165  to 

180 

175  to 

188 

173  to 

180 

160  to  1  85 

1  35  to  1  52 

1  3d  to  1  50 

160  to 

175 

140  to 

145 

120  to 

150 

140  to 

160 

87  to   88 

63  to   65 

75  to   78 

82  to 

85 

88  to 

90 

85  to 

86 

83  to 

85 

nomioAL 

nominal. 

1  10  to  1  40 

105  to 

125 

145  to 

150 

140  to 

157 

105  to 

125 

&Hto   67 

52  to   56 

58  to   60 

66  to 

63  to 

68 

62  to 

63 

58  to 

75} 

45  to   51| 

39  to   47 

41} to   52 

39  to 

48 

43  to 

51 

47  to 

50 

50  to 

55 

30  00  toSSOO 

25  00  to28  00 

28  00  to33  00 

2600  toSSOO 

2600  to2800 

2400  to2800 

2400  to2600 

S5  00  to30  00 

20  00  to25  00 

22  00  to28  00 

2000  to2200 

2000  to22G0 

2000  to2200 

^KkOO  to; 
1550  to] 

2200 

18  00  to  18  37} 

17  00  tol7  50 

•17  50  to  17  75 

1750  to  1775 

1700  tol725 

16  00  to 

1575 

16  00  to  16  50 

16  00  tol6  50 

1600  to  1650 

1400  to 

14  50  to 

1450  to 

n  00*  to  17  25' 

14  50  to  

14  50  to 

1450  to 

1550  to 

1300  to 

1250  to 

T 

8  00  to  10  00 

8  00  to  10  00 

8  00  to  10  00 

800  tolOOO 

800  tolOOO 

800  tolOOO 

800  tolOOO 

10  00  to  13  00 

10  00  tol2  00 

10  00  to  13  00 

1000  to  1200 

1000  tol200 

900  to  1200 

9  00  to  1200 

16  00  to  

15  00  to 

15  00  to  15  50 

1550  to 

1500  to 

1500  to 

1500  to 

O^to   13 

8}  to   11} 

8}  to   11} 

8}  to 

11} 

Bgto 

lU 

7}  to 

11 

8}  to 

11 

36  to   83 

26  to   30 

26  to   30 

30  to 

33 

33  to 

36 

33  to 

36 

Xi  to 

:U) 

23  to   25 

20  to   26 

20  to   86 

22  to 

35 

25  to 

30 

25  to 

30 

25  to 

30 

15  to   15^ 

13  to   14 

13  to   14 

13  to 

14 

13  to 

14} 

14}  to 

15 

13 J  to 

15 

15  to  

12  to   13 

12  to   12} 

13  to 

13} 

13  to 

14} 

14  to 

14} 

13  to 

13} 

73to    83 

Tito    8 

7i  to    8i 

8}  to 

85 

7|to 

8 

7  to 

7} 

7ito 

■^i 

14  to   17 

144  to   18 

13}  to   17} 

14  J  to 

18} 

14  to 

Hi 

11}  to 

14 

132  to 

14} 

17  to   Sl| 

19  to   23 

20  to   82} 

18  to 

23 

17}  to 

80 

14}  to 

n 

15}  to 

17 

51  to   53 

47}  to   50 
56}to   63 

48  to   52 

50  to 

52 

50  to 

52 

50  to 

48  to 

50 

63  to  

58  to   65 

58  to 

63 

55  to 

65 

57  to 

60 

57  to 

58 

50  to   52} 

50  to   56 

48  to   54 

50  to 

55 

50  to 

51  to 

55} 

45  to 

54 

40  to   42 

26  to   42 

22}  to   45 

30  to 

32} 

33  to 

42 

27  to 

40 

32  to 

.39 

42  to   45 

40  to   50 

28  to   45 

40  to 

45 

40  to 

42 

42}  to 

39  to 

40 

5  00  to  8  00 

4  50  to  8  50 

4  50  to  8  50 

450  to 

550 

500  to 

825 

4  50  to 

500 

4  50  to 

550 

«  90  to  9  75 

6  00  to  9  85 

600  to  8(K) 

600  to 

8  75 

600  to 

SM 

550  to 

775 

550  to 

875 

8  35  toll  50 

7  50  toll  00 

7  25  to  10  50 

725  to  1050 

725  tollOO 

675  to  10 50 

785  tol075 
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SIAHKET  PEICE8  OF  FAEH 

The-  /vHowiiig  quolalioHi  itprentiit  ilie  slaU  of  the  norlet 


"""l^..„.  "' 

■■;,:.,;.,;; 

IVbruarj-. 

Uand 

April 

m. 

llALtmnaE— Con  I'll. 

I 

Whpat,  wblto busL. 

ji=;  tuM'Jj  «w  toKM 

VW  mt- 

33 

ilKS  toS- 

%l  90  to|9  IS 

.         ttiDber 

S3 

103  toSli 

Kd 

1  so  In  a  To     t  M  tn  S  MO 

15 

180  UlU 

?^'«.!ufc:: 

ixi  tu  I  w      u:>  t.i  1  01 

VO 

<I0 

83  to 

or. 

da  ta_ 

SO 

i;;  to  ;     Biiw  — ' 

C^tu     tl| 

«  1..      w       «  to      ta 

40   lu 

40 

53  lo     S 

<s  1..      :-i       n  w      M 

4,1   tri 

.'.0 

45  U, 

4»  to     S3 

llar.fiQodtoWiiie'wc-'rV 

32  00  toSOD  93  (H>  toXI  M) 

£3  DO  loan 

00 

6  0>  WKO) 

woo  to  37  00 
5  00   toM  00 

5  M  loS»« 

Beef,  ^f^more  iii'.'w',  W. 

is'uo'Vo's'i'tio  ij'w)  iiiauiii 

'o6" 

^IKi  tnSimiasnu  Ia9:i(« 

n  »i  id| 

00 

aoo  wxi«i 

Paik.Bieti'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 

i:iM  inn  00 

13  IS  to  14  00 

75 

Sf.vrgs^;.:::::!':; 

i'iii  S 

8  11.        « 

3U  to 

1 

4  M 

«* 

'it"s 

iU   to 

vealwn  "".!'.  I"! 
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w  t« 

""mu." 
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m 
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5  IM  tul3  W 

S  3(1   in  13  00 

00 

soo  toi 

00 

4  30  loll  W 

Ohiu 

G  UO    tal.'i  DO 

T  UO  Iol3  no 

7  00  InlS  00 

0  50  to  ISM 

Woiil,  flwce,  corainon  In 

1.K)   li.15  00 

8  00  tol 

00 

7  50  lol 

00 

TOO  WIS* 

4iU,     X 

35  b.     « 

uaH-'iiBL«lV.".'.!."^ 

35  t..     ;w 

:« 

l..ilk.l 

as  t«     40 

US  bi 

40 

33  to 

^  U    4t 

]'1(nir,aupiiltne..i>R  bid . 

s  CO  to  n  as 

5  73    tn 

0  50 

.-ias  to 

75 

5S3  tt*» 

TW  lo  830 

7  00  to 

35 

TS5  toTN 

^r;ik;i"f:"D^"y" 

■M3  to  9  25 

9  00 

7  40   to 

00 

7  80  t»»» 

™'       bMhcK..""'. 

ISSn; 

1  78  W  t  SO 

171  to 

70 

tell* 

red  irlnWr,  Xu   i: 

OS 

IBS  i«in 

Xomlnal. 

1  ^o  l» 

nomlu 

nawM. 

ffut!,™^!'!''..;;; 

XumJnal, 

nomlD* 

Jlath^V.'.'.'-'-' '--"--". 

84    to        1)0 

fO  to 

70  to 

70  to      US 

M 

TStelM 

Uom. 

40    In       4-2 

40 

43  »     £ 

S9  tn      40 
;1  00  toMOO 

M  to      40 

»  00  tatt  eo 

W  to 
IB  SO   to3 

or 
00 

IBM   MSI 

00 

.SS,! 

Bi?,-iiiii--)fi:v.:;:„;„ 

lOTW  gnilt-H 

ITOD    to  10  00 

W  00   to  IB  00 

00 

SOO  lollj 

]i«t,  pliiip lii-l 

laM  to  14  31 

13  00  tola  so 

13  7S   to  14  00 

3T5  MHK 

J*ortW»» 

IHTS  tnl3  00 

00 

oo 

ainioU^ 

'l    lo         7) 

7)lo        8 

„:**" 

H 

Hto 

H 

9|Io     J 

*!    b.       31 

W  11      Qi 

30 

40* 

34'w     » 

1.-,    to       93 

w  to 

30 

as  to   » 

('lieirif,   fncTory,   ptiiiio. 

Hito      ;•,■?* 

14J(o       13 

131  to 

IG 

151  to 

101 

n  to   « 

pincappli. 

a  to  — 

Cottou,  orfiomr  lo  g«a^ 

istt    W 

Tob&ow,  hiES,  nil  ^iadt.'< 

ISilu       lil 

wiia     lei 

ni 

isito 

13t 

Itfjlo       HI 

i!>iio    aij 

ISJto 

njto 

'•'I 

i-lln       W 

0   to 

10  to     :» 

S9J 

Wj 

Hi 

as  u    S 

RnCM.SewOrimusV-::: 

•lit,,        11 

-"*'"  ;; 

W  f,     w 

*i  to 

4a 

'^'  ttibirMlirt.."^- 

Ml   tu       03 

m  to     Ih 

en 

4li    to 

3U  bj      ai 

Dnwuh.deon.bl,,; 

45  to 

?s  s 

Pt^ 

4S  t<>     .M 

43   lo       48 

40    lo 

*i 

35    W 

38 

Fl..ur.  wliito   wlitlur,  os- 

0  M   t«   ?  M 

0  30   i'o'tK 

IW   to' 

w 

7  00  to'! 

31 

BOO  »W2 

,00loB2 

Kprinj  rilnii...!! 

5se  »o  7SS 

OlSlto 

8  00 1. 52 

■Tirin;(1upiTllnci.. 

80 

3  00   lo   4 

75 

aoo  !•*» 
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rS  FOR   1873. 

8  j^racticahle,  at  the  heginning  of  each  month. 


\       J^iiy. 

Anj^ust. 

September. 

October. 

November. 

December. 

15  11  GO  to  ei  80 

11  CO  to^l  75 

1165  to  $180 

|ir>o 

to  $175 

$150  toei70 

$170  tofl85 

10   1  &o  to  1  75 

1  55  to  1  66 

160  to  178 

150 

to  176 

150  to  175 

165  to  185 

00   1  30  to  1  70 

1  45  to  1  63 

157  to  178 

140 

to  170 

130  to  162 

145  to  180 

05    70  to   77 

60  to   62 

75  to   88 

80 

to      85 

80  to   90 

80  to   86 

72    7G  to   77 

86  to   87 

08  to   70 

68 

to   70 

78  to   80 

70  to   75 

C3    00  to 

53  to   59 

59  to   60 

64 

to   65 

65  to   68 

66  to   68 

CO  to   60J 

56  to   50i 

59^  to   60 

65 

to  

05  to  

67  to   68 

54    45  to   46 

40  to   44* 

45  to   46 

43 

to   47 

50  to  ra 

46  to   50 

52    42  to   45 

40  to   48 

43  to   46 

44 

to   47 

48  to   50 

45  to   49 

}  00  18  00  to  04  00 

20  00  to23  00 

2000  to2500 

20  00 

to  25  00 

2400  to2500 

2000  to2200 

S  00  26  00  t4>  30  00 

30  00  to  33  00 

2500  to2800 

25  00 

to  28  00 

2500  to2700 

2300  to2400 

0  00 

15  00  to  20  00 

15  00  to  20  00 

1500  toSOOO 

1500 

to  20  00 

1500  to2000 

1500  to2000 

5  00 

23  00  to  25  00 

23  00  to25  00 

2300  toS500 

23  00 

to2p00 

2300  to2500 

2300  to2S00 

8  00 

17  00  to  17  50 

17  50  to  17  75 

1800  tol825 

17  75 

to  lie  00 

15  75  to  10  50 

14  75  tolSOO 

i>5 

ejto    9 

85  to    9 

62  to   9 

82  to    9 

72  to   8 

7|to   8 

•--•-  --------------- 

...... 

"22 

20 

to   26 

to   2(5 

'"'24  to* '36' 
25  to   32 

'24  to  "30 

22 

14  to   22 

***i4"Vo'"'22* 

"*'l5*to*'*26 

25  to   33 

15L 

15  to   15^ 

13^  to   14 

14  to   14i 

l^ 

rto  14 

15  to   15i 

141  to   15 

nt 

12^  to   13^ 

12  to   12J 

13^  to   14 

i» 

rto  14 

15^to  

14  to   14} 

IGi 

8  to    9j 
14  to   17i 

8  to    9^ 
14  to   17| 

8  to   9) 
13  to   17 

7 

fto   9| 
to   152 

14 

111  to  13| 

14|to   15 

19i 

19  to   20i 

19  to   20i 

18  to   192 

162  to   172 

14  to   14» 

15}  to  16 

13  00 

4  50  to  13  00 

4  50  to  13  00 

400  to  1300 

400 

to  13  00 

400  to  1300 

350  tol300 

15  00 

6  50  to  15  00 

6  50  to  15  00 

650  to  1500 

650 

to  15  00 

650  to  1500 

650  tol50D 

15  00 

7  50  to  15  00 

7  50  to  15  00 

750  tol500 

750 

to  15  00 

7  50  tol50a 

7 SO  tolSOO 

50 

45  to   50 

45  to   50 

45  to   50 

45 

to      50 

45  to   50 

45  to   50 

60 

55  to   60 

55  to   60 

55  to   60 

55 

to   60 

55  to   60 

55  to   60 

3d 

35  to   33 

35  to   38 

35  to   38 

33 

to   38 

35  to   3d 

35  to   38 

40 

35  to   40 

35  to   40 

35  to   40 

35 

to   40 

35  to   40 

35  to   40 

600 

5  00  to  5  25 

4  65  to  5  25 

475  to   550 

500 

to  5  50 

4  75  to  5  00 

4  75  to   550 

7  60 

6  00  to  6  35 

565  to  6  25 

650  to  685 

6  40 

to  6  75 

640  to  675 

035  to  6  75 

9  25 

650  to  825 

6  25  to  8  00 

685  to  835 

690 

to  825 

675  to  825 

675  to  800 

to  1  35 

1  30  to  1  32 

to  1  30 

1  20  to  1  27 

146  to  147 
138  to  145 

130 

to  135 
to  130 

to  150 

1  GO 

*i35'*tol37* 

145  to 

I  35  to  i  40 

1  25  to  1  35 

145  to  150 

145 

to  150 

140  to  150 

140  to   155 

1  45  to  1  50 

1  25  to  1  43 

147  to  155 

145 

to  155 

145  to  155 

150  to  160 

80 

65  to   68 

68  to   70 

80  to   82 

78 

to   82 

74  to   75 

82  to   90 

1  00 

60  to  1  20 

nominal. 

110  to  130 

120 

to  150 

100  to  160 

100  to  155 

50 

44  to   50 

42  to   52 

50  to   53 

43 

to   56 

40  to   47 

46  to   55 

45 

30  to   41 

36  to   43 

30  to   40 

37 

to   44 

35  to   42 

33  to   46 

19  00 

17  09   to  18  00  15  00  to  

1600  tolSOO 

16  00 

to  17  00 

16  00  to  17  60 

1600  tol700 

17  00 

iO  00  to  16  00  10  do  to  12  00 

UQO   tol5C0 
1200  to  13  00 

1200 

to  15  00 

leOO  to  1500 

1800  tolSOO 

14  00 

12  00  to  12  50 

11  50  to  12  00 

1200 

to  13  00 

1100  tolSOO 

16  75 

15  25  to  16  00 

15  50  to  16  00 

1600  to  1625 

14  50 

to  15  00 

1275  to  13  00 

iido'to"-!!^" 

9 

n  to     8  J 

7ito    8i 

7J  to   8J 

7 

to   72 

7  to   7i 

7|to   8i 

24 

13  to   22 

20  to   22 

22  to   25 

27 

to   30 

28  to   31 

25  to   27 

18 

13  to   15 

16  to   18 

18  to   20 

20 

to   23 

24  to   27 

90  to   24 

13 

11  to   12J 

11^  to   11} 

13Ho   14 

134 

to   14 

134  to   14 

13  to   14 
21  to   2;{ 

15 

13  to   16 

112  to   15 

12|to   15 

14 

to   16^ 

12ito   13 

• 

122  to   14 

m 

18  to   20J 

18  to   20 

17J  to  m 

l6ito   1^ 

131  to   142 
6|to   12 

14fto   161 

22 

6  to   22 

6  to   22 

7  to   15 

7 

to   IST 

61  to   12" 

35 

8  to   35 

6  to   31 

9  to   31 

9 

to   31 

7  to   25 

7  to   25 

lOJ   8i  to   10 

95  to   lOi 

92  to   11 

10 

to   11 

91  to   lOi 
42  to   45 

9}  to   10^ 

43    35  t«   40 

43  to   45 

42  to   45 

42 

to   45 

40  to   42 

43 

40  to   43 

45  to   47 

45  to   47 

45 

to   4S 
to     $ 

45  to   46 

40  to   42 

27 

25  to   27 

23  to   30 

28  to   30 

28 

28  to   30 

25  to   27 

'X 

:^  to   37 

35  to   t! 

35  to   37 

35 

to   36 

35  to 

32  to   33 

a5 

• 

33  to   35 

33  to   36 

33  to   36 

33 

to   35 

30  to   33 

30  to   32 

U  00 

7  50  to  10  00 
7  00  to  8  00 
6  00  to  7  50 

1 

6  75  to  9  00 
5  75  to  7  00 
4  50  to  7  6-2.\ 

6  75  to  9  50 
6  50  to  7  50 
575  to  7  75 

750  to  8  75 

6  50  to   9  00 

3  50 

5  75  to  7  00 

8  50 

550  * 

to  6  50 

425'to'546 

600  to  725 

500 

8  50  to  4  50 

2  50  to  4  50" 

250  to  450 

J85 

to  4  75 

325  to 

250  to  4  00 

120 
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MARKET  PRICE?  OF  FARM 
The  following  quointions  represent  the  state  ofthemarkt, 


Product. 


Jjiimaiy. 


Febraarj-. 


(yUiCAGO — Continued. 

Wbeat^o.  Ispring.buah.  $1 

Jjfo.  2  spring I  1 

Xo.  3  spring I  1 

Rvo,  Xo.  2 ; 

Parley,  No.2 , 

(-oni,  No.  2 1 

OatH,  No.  2 

If  ay,  tiinotliy ton.  15 

prairio }) 

Pork,  mess bbl.  11 

iJeef ,  mess 8 

extra  mess 9 

Lard cental.    7 

IJntter,  choice lb. 

fair  to  good 

Cheese,  N.  Y.  lactoiy 

•western  factory. . 

Sugar,  X.  O.  common  to 
choice 

'Wool,  tub- washed...^. 

fleece- washed 

imwashed 

pulled 


BAINT  LOUIS. 

Hour,     8iix>erflne    "win- 
ter  bbl. 

extras  wintor 

choice  winter 

Wheats  No.  1  red  win- 
ter  bnsh. 

Xo.  2  rod  winter. 

Xo.  2  spring 

Eye 

liarley 

Com 

Oats 

Hay ton. 

Pork,  mess bbl. 

Beef,  mess 

Lard lb. 

Butter,  choice 

prime 

Cheese,  choice  factory  . . .  i 
Sugar,  New  Orleans  com- 
mon to  choice.. 

Cotton,  middling 

Wool,  unwashed  clothing 
unwashed  combing 

tub-washed 

fleece- waahc*l 


28  toll 

23  to  1 

09  to   1 

68  to 

65  to 

31  to 

25  to 

00  to  17 

50  toll 

25  toll 

50  to  9 

50  to  10 

00  to   7 

23  to 

18  to 
13J  to 

11  to 

9ito 

.'»5  to 

45  to 

33  to 

4ti  to 


29 

24i 

OOi 

69 

66 

31 J 
25i 

00 

50 

40 

00 

00 

12^ 

38 

22 

14i 

13 

Hi 

65 
59 
38 
50 


50 
25 


to 
to 


5  00 

7  50 


7  75  to   9 


1 
1 
1 


March. 


toll 
1 


17 
12 
14 


87  to 
80  to 
25  to 
70  to 
70  to 
33  to 
26Jto 
00  to  19 
00  to  - 
00  to   - 
65  to 
25  to 
20  to 
14^10 

O^to 
19  to 
30   to 


25 


90 

88 

30 

■45 

75 

35J 

35 

00 


B2 

28 
25 
15 

11 

19J 

41 


8ito 
55  to 
45  to 
33   to 

48   to 


5  50  to   0  10 

6  25   to   7  35 

7  60   to  10  50 


50   to       60 


KKW  ORLKAXS. 

Flour,  superfine bbl. 

extra 

choice 

Com,  white buiih . 

yellow 

Oats 

Hay,  choice ton. 

prime ^^ .  • 

Pork,  mess bbl. 

Beef,  Texas  mess 

Northern  and  west- 
ern mess bbl. 

Fulton  M'rk't,ibbl. 

Lard lb. 

Butter,  western 

Goshen 

Cheese,  western  factory. . 
New  York  cream. 
Sugar,  common  to  choice 

New  Orleans 

Cotton,  ordinary  to  good 
ordinary 


G  25 
6  50 
9  00 

80 
50 

40  00 
13  75 
11  00 


io  

to  8  50 
toll  00 
to       85 

to  

to  52 
to  45  00 
to  42  00 
to  14  00 
toll  50 


2 
1 


15 
11 
14 


00  to 

35  to 

74  to 
50  to 
31  to 
26  to 
00  to 

75  to 
00  to 

6|to 

25  to 

20  to 
14  J  to 

10  to 
18  J  to 
33  to 
42  to 
?xl  to 
45  to 


2  05 

1  45 

78 

1  10 

39 

34 

26  00 

12  25 

15  OO 

7 

28 

25 

15 

lU 
19i 

3d 

60 
55 


55  00 


10  00  to  17  50 

11  50  to  12  00 

8i  to   10 
12  to 
'M   to 
14  to 
18  to 

65  to   10 

17  to   182 


14  50  to  15  50 

11  50  to  12  00 

16  00  tol7  00 

12  00  to  12  50 


29 
19  to 

oejto  1 

64^  to 

•iO  to 

31  to 

252  to 

00  to  17 
to  10 
to  13 
to  9 
to  10 
7 


00 
30 
50 
50 


57  J  to 
25  to 
20  to 
16, to 
13Jto 

8ito 
53   to 

43  to 
31   to 

44  to 


30 

19i 

07 

(Hi 

72 

31» 

261 

00 

50 

35 

00 

00 

60 

29 

24 

17 

151 

11 
Hli 
55 
35 

48 


1 


5  25 
5  75 
8  75 


to 
to 


5  GO 
8  50 


to  10  75 


9 

18 


37 
47 


to 
to 
to 
to 
to 


11 

19 
35 
40 
60 


April. 


13 
9 

15 
9 

10 
8 


26  to  91 
17   to  1 
07   to   1 
64.^  to 
75   to 
30Mo 
24|to 

50  to  16 
00  to  10 
00  to  - 
00  to  9 
00  to  10 
00   to   8 

27  to 
23  to 
17  to 
15  to 

8^  to 

51  to 
40  to 

28  to 
42  to 


28 

m 

m 

65^ 

78 

33 

26 

50 

50 

50 
50 
15 
33 
26 
18 
17 

lOi 

61 

53 

33 

46 


4  85  to   5  40 

5  50  to   8  00 
8  50  to  10  50 


10 
15 

114 


82  to  1 

20  to   1 
65^  to 

66  to   1 

32  to 

27  to 

00  to22 

00  to  16 

00  to  — 
7  J  to 

27  to 

20  io 

15  to 


89 

40 

69 

20 

45J 

35 

00 

00 


9i 
33 

27 

16 


May. 


15 
13 
16 

9 
10 

9 


23Jto  123 
15  to  1 10|1 
69  to     fBi 
7Uto     81 
30|to     31^ 
37(tD     3^ 
00  tolTOU' 
00  to  17  00 
00  to  18  05 
00  to  9S5 
00  toiOSS 
06  to  910 
30  to     36 
85  to     28 
15  to     16 
12  to     14 


8  to 

45  to 

37  to 
27  to 

38  to 


m 

S5 
47 
33 
43 


350  to  535 
5  75  to  7  50 
800  to  925 


13 

18 
14 


6  62| 

6  90 

9  00 

65 

68 

50 

29  00 

25  00 

14  00 

11  50 


to   

to  8  50 
toll  25 
to 
to 
to 
to  30  00 
to  26  00 
to  15  25 
to  12  50 


68 
70 
52 


15  00  to  16  50 
12  25  to 


92. 
27  I 

42  ! 


5i  to       lOi 


16  to 


18i 


9  J  to       lOJ 
18  to 


80  to  — 
25  to  — 
68  to  — 
90  to  100 
37tto  46i| 
31  to     33 

00  toaooo 

00  to]8S0 

00  t^  — 

74  to  Mi 

30  to  35 

—  to  25 

15  to  I5i 


28  to 
48  to 


38 
54 


9}  to 
l8ito 


lU 

1!^ 

25  to     '^ 
Xi  to  — - 

43  to     ''? 
37  to     4i 


5 


12} 

6  25 

8  50 

58 

58 

44 

27  00 

25  00 

17  25 

11  50 


to  5  90 
to  825 
to  10  50 
to 
to 
\o 

to  27 
to27  00 
ton  50 
to  12  50 


59 

4: 

nr. 


50 
75 


8  50 

57 

57 

43 

27  00 

23  00 

18  50 

1100 


to  — 
to  823 
tolOW 

tosaj 

toSSj 
tol9(» 
tolSW 


15  00  tola  50 


6|to        9i 
13^  to       17| 


A  00  tol5» 
UOO  to 
^to 
to 
40  to 
—  to 
B  to 


^to  n 

—  to    4? 


7  to      ^ 
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lUCTS  FOR  1873. 
rln  as  practicable,  al 


Ike  begiusiug  of  taeh  tMntk. 


no. 

Jiay. 

ADSB.t 

Scpl«ntlfflr. 

OotoLcr. 

Secemlier. 

i  1 

0l7  50 
a   925 

i  1 

Z       30 

o  409 

o   8  871 

|1  21  loll  04} 

!K!| 

Is  » 

13  00   to  15  DO 
9  09  tn  11  00 

14  09  to  14  as 

8  73  to  9  00 

D  75   to  ID  00 

S  ID   to    8  50 

18  to      31 

0   to       lOj 

JE   S 

30  to      43 
93    to       W 

3  00   to   4  SS 
50O    to   700 
TQ5    lo   UOD 

Jl  £5   to    

,3?Sl8^ 

7  00    loll  09 
13  55   to  15  OS! 

8  70. to   9  00 

7  50   to   7  90 

OJto       11 

40    to       iS 

te  to     99 

350  to  500 
5  75    lo   T  00 

1  37    lo    1  40 

HlFlloliaO 
110  la  1101 

Mio    aSj 

■ill 

15-5  tS»85 

ii*?a  It 
i'ii 

35  tS     38 

4TS  lo  575 

700  to  BIS 

143    to    160 

lOO   to    119 
03    to       80 

93  to   109 

"2'z  If 

ID    to       S3 
13  to      14 

I104ito$t00 

99  to      93} 
57  to     oa 

1^    to   130 

30|ta      33 
1000  101500 

93  lo    as 
18  to    as 

s,ss 

38  lo    44 

ass  to  750 

143  to  150 
135  to  140 

S3  iS     flS 

40   to      51 
33   to      41 

1309  toaooo 
1530  to  law 

au  to     35 
13  to      14 

Sito      191 

1109   10(104 
BO    lo    103 
93    to     90 
60   la     ttl 

1200   lol'JSS 
890  lo  aaS 

0871  to   il^J 
IK  to      30 

W  to      131 

W**"      '''' 

38  to      43 
34   to      K 
33   to       M 

311  to  sas 

550   lo  700 

700  toiooo 
laaTitoiaas 

IS  s  s 

aSTllo   8  50 

la  to    la' 

4^*1;:    5S* 
X  ta    n 

M   to      30 
35  to      38 

490  to  53,'; 
5»   to  750 

o    163 

lOllto   — 

155    to    IflO 

100  lo  ssi! 

40    lo      47 
35    la      43 

isoo  lonoo 

!§!' 

!llW     Ml 
9  to      10} 

158   to    163 

o        70 

L| 

t      III 

'.  'i 

Nomukat. 
15  to     laj 

HZ  !!' 

sis! 

T  to        91 
l^to      III 

49  w     .;ii 

131  to      M 
l^to  — 

is  i' 

atl  Id      33 

is  1 

o       « 

S5£   !i 

59  to      (19 

noo  to34  00 

IS  73    to  IT  09 
1100  to  

[4  DO  tol5  09 

to        9J 

UJK.        IDi 

43  to      48 

44  to      49 

B  00  to  8  75 

7  00  to  10  DO 

?SSm 

775  lo  B7S 

"so  to      53 

tS      3B 

—  '"   Jfil 

S    to       IDJ 
IflJIO        IflJ 

*10  50 

S?5  to    7  45 
750    to    075 

6a  to      B*^ 

B75  to  073 
51  to  "si 
l55U  toinoo 

1950   lo  

1450   tolSOO 
1050  lo  

fliln      101 

lo      101 

14   la      141 

385   to   075 

a      4S 
ain  00 
i>35  90 

O17  50 

il' 

o      3« 
o      !» 
a        91 

49    lo        43 

25  09  to  — 

1H09   to    

Ifi  ST1M17  DO 

14  00  to  IS  00 

to       10) 

Hi  to     17 

moo  toaaoo 
iaoo  toaeoo 

1700  tol860 
14 M  to  1500 

to      lOl 

lajio    101 

mlM  103350 

UOO   Ioi'jM 

lo      38 

8  to       9 
lai  lo     141 

122 


REPORT   OF   THE   COMMISSIONER   OP   AGRICULTURE. 


MARKET  PRICES  OP  FABM 
TJie  following  quotations  represent  Uie  state  of  the  marJxtf 


Proilucts. 


January. 


New  ORLEA^•s--CoI^t■^l. 


Cotton,  low  middlinj:^  to 

ffooamiadliug,lb.  00  Id^toSO  5^ 

Tobacco,  lug8  8  to 

low  leaf J)  to 

medium  lojii I)J  to 

AVool  ]  LnuisiAno,  clean ...  3B  to 

lake.... 47  to 


Febniarj'. 


March. 


ApriL 


Uay. 


SAN  FBAKCISCO. 


bbl. 


Flonr,  superfine . 

extra 

higher  grades 

Wheat,  State ceutal. 

Oregon 

Barley 

Oats 

Corn,  white 

yellow 

Hay ton. 

Pork,  mess bbl 

prime  mess 

Beef,  mess 

family  mes.<* .  kf .bbl . 

Lard lb. 

Batter,  overland 

Calif oriiiia 

Oregon 

Cheese 

"Wool,  native 

California  

OregoiL. 


n 

lOii 

40 


20 
50 
00 
80 
80 
30 
00 
25 
25 


15  00 
19  00 
18  00 

9  00 
9 
15 
40 
18 
12 
12 
25 
85 


io  4  50 
to  (>  00 
to  «  25 
to  2  05 
to  2  05 
to  1  45 
to  2  25 

to  

to  

to  23  00 
to  20  00 
to  18  50 
to  12  50 
to  10  00 
to       11 


lO  l^to$0  21    m  183 to^  20m  IS^tolO  90}«0  17ito|020 


8  to 

9  to 
10  to 
35  to 
45  {11 


10" 
iJi 


to 
to 
to 
to 
to 
to 
to 


35 
00 
SO 
IG 

20 


4  50 

5  50 

6  00 
I  75 
1  80 

1  15 

2  00 


1  26 

1  15 

15  00 

18  00 

17  50 

10  00 

9  00 

9 

15 

40 

18 

12 

12 

25 

23 


to 
to 
to 
to 
to 
to 
to 
to 
to 


5  00 

5  75 

6  25 
S  00 
2  00 

1  45 

2  15 
1  30 
1  20 

to  22  50 
to  20  00 
to  18  00 
toll  50 
to  10  00 


to 
to 
to 
to 
to 
to 
to 
to 


11 
35 
50 
20 
10 
20 
28 
28 


8  to 

9  to 
10  to 
30  to 
40  to 


9 
10 
11 
35 
42 


4  50 
595 


50 
75 
38 
00 


1  25 
1  25 
15  00 
18  00 
17  50 
10.00 
9  00 

H 

15 
30 
18 
12 
12 
25 
25 


to' 

to 

to 

to 

to 

to 

to 

to  - 

to  - 

to  22 

to  19 

to  18 

tol2 

to  10 

to 

to 

to 

to 

to 

to 

to 

to 


to 
90 
85 
40 
25 


50 
00 
00 
00 
00 
11 
30 
35 
20 
16 
20 
23 
28 


5 
1 
1 

1 

o 

*• 

1 

1 

14 

18 

17 

10 

9 


8  to 

9  to 
10  to 
25  to 
30  to 


90  Io 
00  to 
50  to 


50  to 

75  to 

Ift  to 

25  to 

25  to 

20  to 


5 
1 
1 
1 
2 
1 
1 

00   to28 
00  tol§ 
50   to  18 
00   to  IS 
00   to  10 
Ufto 
15   to 
2i^to 
15  to 
12  to 
10  to 
90  to 
20  to 


9 
10 
11 
30 
35 


80 

25 

75 

87J 

85 

40 

40 

30 

25 

50 

00 

00 

00 

00 

11 

20 

27| 

18 

16 

12 

25 

25 


8  to 

9  to 
10  to     lOi 
20  to  — 
25  to     96 


5 
5 
5 
1 
1 
I 
2 
1 
1 

11 
19 
18 
10 
9 


00 
2S 
50 
75 
75 
15 
15 
15 


190 
185 
140 
S36 


to 

to 

to 

to 

to 

to 

io 

to  — 
mio  115 
00  tofilOO 

to  19^50 

to  — 

to  19  00 

to  10  00 
IS 
90 

to      90 

to 

to 

to 

to 

to 


00 
50 
00 
00 


lOito 

15  to 

SS 

13 

IS 

11 

18 

18 


i 


18 
16 
14 
« 
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DUCTS  DURING  1873. 


arlt/  as  jjraciicahlCj  at  Ihe  heginning  of  each  month. 


uue. 


July. 


,to 

to 

to    - 
to    — 


to 

to 

to 

to 

to 

X<i 

to 

to 

to 

to  21 

to  18 

to  17 

to  10 

to  10 

to 

to 

to 

to 

to 

to 

to 

u> 


IU^.50  ITiJtoiO  198 

i>  7i  to         9 

10  9   to       10 

i  1  IC'i  to       11 

tjy  to  

•r>  to     no 


2.1 

50 

00 

VO 

90 

50 

10 

30 

30 

00 

50 

50 

00 

00 

12 

13 

M^ 

18 

14 

15 
no 

22 


1 
1 
1 
1 
1 
1 

12 
18 
17 
10 
9 


00  to 

00  to 

00  to 

GT)  to 

G5  to 

10  io 

75  to 

23  to 

25  to 

00  to 

00  to 

00  to 

00  to 

00  to 
lO^to 

lo  to 

525  to 

15  to 
12  to 
12^  to 

16  to 
18  to 


4  50 

5  25 

1  75 


70 
30 
90 
30 
30 


15  00 

18  50 

17  50 

12  00 

10  00 

12 

IS 

30 

13 

ir> 

15 
24 
24 


August 


§0  17J  to  ^  20 


ejto 
n  to 

lOito 
18  io 
2G   to 


10 
11 
20 

27i 


4 
4 
5 
1 
1 
1 
1 
1 
1 


00 
50 
25 
G5 
G5 
10 
65 
30 
25 


12  00 
18  00 
17  00 
11  50 

9  00 
10| 

ir. 

Ii5 
15 
1-2 
lit 

18 
18 


to 

to 

10 

to 

to 

to 

to 

to  - 

to  1 

to  15 

to  18 

ton 

to  - 

to  10 

to 

to 

to 

to 

to 

to 

to 

to 


25 
00 
50 
80 
75 
'M 
70 


Septeml)ftr. 


$017JtoS019J 

Cito   8i 

9  to   10 

I0|to   11 

18  to   22 

to   26 


'>r. 


27| 
50 
50 
50 

00 
13 

:u) 

18 
15 

25 

25 


500 

550 

GOO 

2^5 

205 

140 

l^t 

160 

160 

1300 

Id  00 

10  00 


525 

600 

625 

225 
oo-i 

105 
190 
f65 
165 


T 


00 

20 

30 
15 
10 
lU 
18 
24 


to 

to 

to 

to 

to 

to 

to 

to 

to 

tblGOO 

{old  50 

to  17  50 

to  10  50 

to  1000 

to 

to 

to 

to 

to 

to 

to 

to 


12 

25 
45 
20 
15 
15 
25 
25 


October. 


10 17^  to  90  IB 

8  to 

9  to 
10  to 
19  to 
26  to 


9 

10^ 
21 


*»7 


5  75 

075 

700 

205 

2  05 

145 

165 

100 

100 

1500 

1800 

1600 

10  00 

900 

H 
20 

15 
13 

18 
24 


600 
700 
725 
225 
225 
165 
190 
105 
165 
to  10  00 
to  1890 
to  17  50 
to  10  50 
to  10  GO 
to   12 


to 
to 
to 
to 
to 
to 
to 
to 
to 


to 
to 
to 
to 
to 
to 
to 


25 
50 
20 
15 
15 
24 
23 


November. 


14}  to  ^17 
6  to  8 
8^  to 
9ito 

19  to 

2<5   to 


9 
10 
21 
27 


5  37i  to 


December. 


$015  to  ^0 18 
6  to  H 
8ito  9 
9^  to      10.^ 


22   to      21 


5  50 

600 

625 

2-15 

215 

145 

160 

155 

155 

1500 

1800 

1600 

900 

900 

15 
30 
15 
14 
14 
16 
18 


to 
to 
to 
to 
to 
to 
to 
to 
to 


7  00 

2a5 

165 
185 
100 
160 

to  20  00 

to  18  50 

to 

to  10  00 

to  10  00 

to 

to 

to 

to 

to 

to 

to 

to 


11 

25 
CO 
20 
10 
16 
20 
20 
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MARKET  PBICES 
The  following  qaolalioni  Tepre*ent  thtttattof  tiamarlxli, 


™„,.  j  ,™„,.  1    „„„. 

APHH. 

«u. 

1 

J 

i 

i 

t 

1 

^ 

i 

i 

1 

i 

C>tllD,rx.toi'hiil»-.c<iitar 

i;i 

10  00 

JIJOO 

;i3  5o 

IS  00 
11  00 

n4  50 

S13  00 

13  00 

si 

MHO 

a» 
em 

8M 

sot 

lOSOO 

ts 

35» 
GSS 

500 

823 
5  00 

1*9 

950 

so  00 

1i 

taoo 

11011 
H  00 

1i 

BO  00 
800 

40  00 
0» 

11  00 

1t\ 

'''^^:::::::::"'^'; 

nosios. 

nocking  <«en...piiir. 
mllch-oi.ira,     ir  1 1  h 

725 

iDocb 

40  00 

85  00 

TOO 

4  25 

100  00 

33  00 

230  00 

100  00 

600 

'00* 
CSS 

500 

4  00 

4  00 

5  75 
4  50 

SOO 
4£5 

550 

250  00 

85  00 
15  00 

800 

ss 

'Vis' 

7  S3 
023 

3  75 

500 
703 

"b'oo' 

B75 

5  73 
540 

osij 
»m 

1S8 

■SCO 
nil 

6  73 

doo 

850 

850 

bm| 

Swine ccntsl. 

Cattle,  «.tochoice..rcnlal 
comuiuntOKOoa.... 

soo 

7  00 

noD 

ROD 
liOO 

soo 

400 

Toil 

.11 

£•00 

400 
030 

023 
3T.i 

a  73 

523 

633 

423 

250 

425 

5  73 
4S0 

800 

6ia 

500 

■'e'66' 

0T5 

500 
400 

4  00 
4  75 

033 

3  03 
300 

550 

400 
500 

C50 

4  75 

300 

300 

550 

300 
425 

450 
300 

52., 

5  75 
If 

7  851 

82 
70 

1 

Cattle,  lipitli«(m>j(..cpntal 
orrtlmiry,  tliln 

V. 

gj;,,J.""'.-.::::::::: 

625 

723 

350 

725: 

Cittle,  ririmo  to  PI.  ijiip. 
IiinsKta<les..c™uii 

bntrliera'  Btock... 

soo 

573 

I3i 

li  00 

3  25 

4  CD 

480 

990 

ec5 

583 

s.,™r-""'»r:;:::. 

Catlli'.  ntmcnuli^UtnTti. 
uv'i;M>''ll».  luvl 

at.  mil  ronned, 

;'t^r.°  ^  "is 

EOImI   bii>via.  Ti^i 
fstteni'd.     fluply 
lunonl    MnorH. 
1,100  to  1,300  lla. 

fl«b?l,100Wl?ii50 

SOO 
400 
4  75 

590 

sn 

DIO 

Is 

S10 
SIS 

sto 
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B*  LIVE  STOCK. 

8  nearly  fls  lyracticahlCj  at  the  beginning  of  each  month, 

■  —  *.  ■        . 


3UXB. 


Jumr. 


i 


a 


A 


AUGUST. 


i 


$13  00  S13  50 
12  25  1  12  75 


10  00 
9S0 

40  00 
600 
550 

10  00 
700 


7  00 

637 

5S5 

100  00 

35  00 
300 
900 
3  00 
6  00 


4  00 
500 
8  00 


6  13 
537 

500 


4 
4 

6 

4 

7 


50 
50 

00 
50 
50 


500 


5 
3 
8 

4 
3 

4 


50 
50 
50 
50 
50 
75 


580 


550 


11  75 
10  50 
80  00 
10  00 

6ffi!j 
14  00 

7  25 


$12  25 
11  50 
9  50 
8  50 
35  00 
4  00 

4  50 
8  00 

5  25 


7  75 

6  em 

G  00 
275  00 

qo  00 

10  00 
13  00 

8  00 
6  25 


8  00 


tit 

73 
00 
00 
50 
50 
25 


6  10 


.ei3  60 
12  00 
11  25 
10  50 
70  00 
10  00 


7  00 

6  00 

5  50 

too  00 

35  00 


00 
00 
00 
75 


5  25 
4  50 
450 
7  25 


5  75 
525 

4  50 


4 
4 

5 
4 


00 
00 

50 
50 


650 


5 
11 


50 
00 


500 

4  75 

3  50 
250 

4  75 
250 
4  40 


7  25 
6  75 
6  00 

1275  00 

90  00 

10  00 

10  00 

6  50 

G  00 


7  75 
5  50 
5  50 
7  50 


7  00 
5  75 

5  25 


4  50 
7  00 


5  50 
7  50 


585 


5  70       5  60 


5  23       5  40 


4  80  '    5  15 


525 


4  80 


$12  25 

11  25 

10  25 

7  50 

25  00 


5 
4 
5 


00 
00 
50 
00 


G  50 
5  G3 
5  00 
100  00 


35 
4 
G 
3 


00 
00 
50 
00 


G  00 


C  25 
4  50 
4  50 
7  50 


5  50 
4  50 

4  00 


3 
3 

5 
4 

7 


50 
50 

12 
50 
23 


5  75 

500 
4  50 
3  25 

"480 

6  10 

5  75 

5  35 

5  15 

4  73 


4  25 

3  75 

2  25 

4  00 

3  00 

4  60 


580 


5  40 


5  CO 


4  GO 


i 


$12  50 

12  00 

11  00 

9  50 

65  00 

8  50 

G  25 

8  50 

5  25 


7  25 
G  25 
5  50 

275  00 

75  00 
12  00 

8  50 
G  00 


SErTEMBEB. 


k 


^12  50 


112 
12 


7  75 
50 


5 
5 


75 


7  75 


6  87J 
5  50 

4  50 


4  00 

6  87J 


G  00 

7  625 


5  00 

4  75 
4  25 
3  50 


5  00 


9  50 

G  50 

30  00 

8  23 

4  50 

5  25 
4  87i 


G  00 

5  25 

4  75 

100  00 


35 
4 
6 
3 


00 
00 
00 
00 


G  00 


5  00 

3  50 

4  50 
7  75 


5  37 
4  37 

3  87 


3  25 

3  25 

4  75 
2  00 
G  50 


G  10 


5G5 


525 


4  90 


4 
3 
2 
4 
3 
4 


75 
75 
25 
25 
00 
50 


A 


75 
25 


10 

G5 

10 

6 

8 

5 


00 
00 
00 
50 
00 
37i 


7  12.1 
5  75 
5  00 
250  00 

80  00 

12  00 

7  50 

5  50 


7  25 
4  50 
G  00 


OCTOBEB. 


I 

a 

2 


$11  00 

10  75 

7  50 

30  00 

00 


5 
4 
7 
G 


75 
CO 
00 


1^12  50 
12  00 
il  25 
10  00 
80  00 
10  00 
G  25 
8  75 


C.  50 
5  37 

4  37 


3  87 
G  50 


5  75 
7  37J 


5  00 
4  00 
3  25 


4  75 


580 


5  40 


4  80 


4  50 


G  00 


5  70 


5  20 


to 


6  00 

5  00 
4  50 

100  00 

35  00 

4  00 

6  00 
2  25 

5  50 


5  50 
4  00 
4  00 

7^ 


5  00 
4  50 


3  50 


3  00 

3  00 

4  62 
2  00 
6  75 


75 
75 
25 
25 
75 
00 


5  75 


525 


A 


112  00 

10  50 

10  00 

6  75 

45  00 

6  00 

4  00 

50 


7  00 
5  75 
5  00 
225  00 

80  00 

15  00 

7  00 

500 

5  75 


7  50 
5  00 
5  75 


G  00 
5  00 

4  25 


3  50 
G  00 


5  50 
7  37J 


4  50 
3  25 
2  50 


4  GO 


G  00 


5  GO 


4  GO       5  00 


N0\'E3IBEB. 


I 

o 

p=1 


A 


DECEMBER. 


s 


5 


75 


G  00 
5  00 
4  00 
100  00 

35  00 


4 
4 

4 
5 


00 
50 
50 
00 


1^12  50 
11  75 
10  50 

9  25 
85  00 
10  00 

6 

7 


5 


00 
50 
00 


7  25 
5  50 
4  50 
250  00 


100  00 

12  00 

G 

4 

5 


50 

87i 
50 


5  00 

3  50 

4  00 
G  50 


4 
4 


87 
00 


3  12 


2 

4 

2 
5 


50 
50 

25 
00 
50 


4 

2 
1 
3 
2 
3 


00 
75 
50 
50 
50 
90 


5  GO 


5  25 


4  50 


4  25  '    4  50       •:  00 


7  00 
4  50 
G  00 
G  G2J 


C  12 
4  87 

4  00 


3  12 
6  13 


112  00 
11  00 
9  00 
7  00 
40  00 
5  00 
3  50 
7  00 
5  00 


G  50 

5  00 

4  00 

100  00 

35  00 


4 

4 
2 
5 


00 
50 
00 
00 


G  50 
G  50 


4 
3 
2 
4 
3 
4 


4d 

00 
00 
GO 
25 
10 


5  80 


5  50 


5  CO 


4  35 


5  25 
4  00 
4  50 
G  75 


5  00 
4  00 

3  00 


200 
2  00 


4 
4 

5 


12 
50 
50 


3  ■:5 

3  00 

2  25 

3  50 


4  40 


5  40 


4  rj  I    5  03 


4  in  .    4  CO 


3  75       4  ( 
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MARKET  PRICES 

The  following  quotations  represent  the  state  of  the  markett, 


JANUARY. 


FEBBUABY. 


MARCH. 


Products. 


CiliCAGO-MDontinueil. 

Cattle — Continued. 

8took-cattlo,dc- 
centlv  fleshed,  700 
to  l.doOlbti.  cental 

Toxans 

Sheep,  ^ootl  tocboico 

common  to  fair '    3  25 

Swine,  good  to  choice 


2  'iS 


IKK)r  to  fail*. 


S.MNT  LOUIS. 

Cattle,  choice  native  steers, 
av'c  from  1,300  to 

1,600  lbs cental. 

prime  2d  class,  av- 
eragin;;  from  1,050 

to  1,400  lbs 

good  3<l  cla^s,  aver- 
agiiif:  from   1,050 

to  1,300  lbs 

i  iif erior  nati  vca 

TexauH  and  Chero- 
keCvS,  all  pjradca. .. 
milch-cows  with 

calves head. 

veal-calves,  common 

to  choice 

Sheep cental. 

Swine,  good  to  extra 

common  to  fair 

Horses,  driv'g-animala  h'd. 

draught  animals. . . 

Mules,  14  to  ll  bands  high- . 

15^  hands  and  up- 

^va^d 


3 


55 


5  50 


4  50 


NEW  ORLEANS. 

Cattle,  Texan   beeves    1st 

quality hood. 

2d  quali^ 

western  beeves, 

net cental. 

milch-cows head. 

calves 

Shocp,  Ist  quality 

2d  quality 

Swine cental. 


4 

1 


25 


6 
4 
3 
3 


00 
50 

00 

oo 

60 
55 
30 


04  00 
4  50 
25 


1 

f 

s 

1 

s 

1 

o 

'^ 

H 

5 


3  90 


$3  00 

2  50 
4  75 

3  50 


3  85 


6  00 


5  50 


5  00   4  50 


4  50 
4  00 

4  50 

50  00 

10  00 


3  70 
3  50 


35  00 
20  00 


50  00 


7 
5 
3 
5 


00 
00 
00 
50 


43  00 

28  00 


100  00 

10  00 

6  00 

4  05 

6  00 


4  00 
2  50 

1  50 

25  00 

6  00 


3 
4 
3 


00 
10 

85 


H  00 


50 
75 
50 
25 


e3  25 

2  50 
4  75 

3  75 

4  85 


I 
G  00  '  5  75 


5  00   4  75 


4  50 
4  00 

4  50 


3  75 
1  75 

1  75 


50  00  25  00 


10  00 
5  25 
4  25 
4  05 


35  00 

45  00 

20  00 

S8  00 

10  00 

;?5o 

50  00 

100  00 

8  00 

12  00 

5  00 

7  00 

3  00 

4  05 

5  50 

C  50 

I  0  00 
3  00 

;  4  70 
'  4  25 

,100  00 

\  50  00 

85  00 

150  00 


35  GO 
20  00 

10  00 
60 


8 
5 
3 
5 


t 

00 
00 
50 


e4 

4 
5 
4 
5 
4 


25 
50 
50 
50 
00 

go 


625 


or. 


4  25 
4  50 

4  75 

50  00 


10  00 
525 


5  00 

4  60 

200  00 

175  00 

150  00 

200  03 


45  00 
28  00 

12  50 
lOO  00 

12  00 
7  00 
4  05 
6  50 


AFRJL. 


1   . 

s 

i 

\^ 

H 

es  40 

3  00 


5 

4 
5 
5 


00 
25 
60 
23 


G  00 


5  00 


4  00 
1  75 

1  75 

30  00 

6  OCL 

3  00 

4  65 
4  60 

100  00 
"50  00 
85  00 

V^  00 


55  00 
20  00 

11  00 
50  00 

8  00 


5 
3 

7 


00 
00 
00 


$4  40 

5  00 

6  00 


4 

5 
5 


75 
70 
50 


6  25 


5  50 


4  50 

4  50 

4150 

50  00 

10  00 

6  00 

550 

4  80 

200  00 

175  00 

140  00 

200  00 


45  00 
28  00 

13  00 
100  00 

Ifi  00 
7  00 
4  05 
7  50 


HAT. 

1 

1 

1  J 

i-* 

'  r*  , 

$3 
4 
5 
4 

5 
5 


00 
75 
75 
45 
90 


600 

I 

550 

450 
800 

200 

25  00 

600 
350 
590 
495 
90  00 


590 
6501 
5  90! 
350; 
540| 


650 

600 

500 
450 

550 

60  00 

10  00 
ITS 
5» 
510 
1900  00 


40  00  17500     # 


83  00 


00 


130  00 
175  00 


35 
20 

10 
35 

8 
5 
3 
U 


00 
00 

00 
00 
00 
00 
00 
00 


45  00 

aaoo 

12  so  I 
100  00  I 

12  OQ 
6  00; 
4  031 
700 
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LIVE  STOCK. 

early  as  practicahlc,  at  the  heginnin{f  of  each  fnonth. 


JUNE. 

JULY. 

AUGUST. 

SEPTEMBER. 

OCTOBEK. 

1 

NOVEMBER. 

DEcr^mEii. 

1 

k 

1 

A 

i 

2 

i 

1 

i 

1" 

i 

1 

2 

i 

1 

o 

i 

i 

r-i 

i^ 

fM 

H 

^ 

H 

s 

H 

P^ 

H 

H 

75 

M  00 

13  50 

• 

14  50 

03  00 

14  35 

12  75 

S4  00 

i 
53  75 

#3  85 

$2  50 

$3  G5 

f3  35 

13  00 

00 

5  25 

2  25 

4  75 

3  00 

4  50 

3  00 

4  50 

1  75 

4  75 

1  60 

4  75 

1  60 

4  50 

•  -  •  • 

5  50 

4  25 

4  50 

4  25 

5  00 

450 

4  75 

3  50 

4  00 

3  50 

4  00 

00 

3  00 

4  00 

3  00 

4  00 

3  66 

3  25 

2  75 

3  25 

2  75 

3  25 

so 

4  95 

4  50 

4  65 

4  55 

4  90 

4  50 

4  85 

4  55 

3  90 

4  00 

4  20 

4  35 

... 

4  75 

4  25 

4  45 

4  30 

4  50 

4  25 

4  50 

4  66 

3  50, 

3  70 

4  00 

4  15 

6  00 

5  50 

1 

5  75 

525 

5  75 

535 

5  75 

525 

5  50 

5  00 

5  50 

4  75 

5  00 

25 

5  75 

4  75 

5  00 

4  75 

5  25 

4  75 

5  85 

4  75 

•5  00 

4  50 

5  00 

4  25 

4  50 

50 

5  00 

400 

4  50 

4  00 

450 

4  00 

450 

3  75 

4  00 

3  75 

4  25 

3  25 

3  33J 

50 

4  70 

5  00 

4  50 

3  50 

4  50 

1  50 

4  00 

1  75 

4  00 

1  50 

4  50 

1  15 

3  25 

50 

5  00 

1  SO 

4  50 

1  50 

4  25 

1  50 

3  50 

1  50 

3  75 

1  25 

4  00 

1  50 

3  73 

00 

60  00 

10  00 
8  50 

SSOO 

8  00 
350 

50  00 

10  00 
4  35 

00 

6  00 
435 

7  00 

60 

3  30 

3  59 

390 

4  1$% 

300 

.  3  62i 

1  75 

4  25 

SS 

4  00 
4  45 

4  20 
300 

4  25 
4  15 

4  ao 

4  00 

ti 

"Too" 

4  50 
4  10 

4  00 

42? 

4  10 
400 

4  25 

3S 

3  70 

4  05 

00 

1*225  00 

saooo 

100  00 
40  00 

225  00 

175  00 

135  00 
40  00 

225  00 
230  00 

00  00 
40  00 

325  00 
335  00 

85  00 
40  00 

335  66 
300  00 

75  00 
40  00 

150  00 

00 

35  00 

175  00 

300  00 

00 

135  00 

85  00 

135  00 

90  00 

125  00 

90  00 

135  00 

75  00 

135  OO 

65  00 

110  00 

65  00 

l$i5  00 

00 

'aoooo 

130  00 

200  00 

120  00 

325  00 

ISO  00 

325  00 

130  00 

385  00 

no  00 

175  GO 

125  00 

225  00 

00 

45  00 

35  00 

45  00 

35  00 

45  00 

35  00 

45  00 

35  00 

45  00 

35  00 

45  00 

35  00 

40  00 

00 

28  00 

30  00 

28  00 

20  00 

28  00 

30  00 

38  00 

20  00 

■23  00 

20  00 

28  00 

30  00 

28  00 

no 

13  50 

10  00 

12  00 

10  00 

15  00 

10  00 

15  00 

10  00 

12  50 

10  00 
35  00 

13    50 

10  00 

13  50 

00 

100  00 

35  00 

100  00 

35  00 

100  00 

35  00 

100  00 

35  00 

100  00 

100  00 

35  0) 

100  00 

00 

12  00 

7  00 

10  00 

7  00 

10  00 

TOO 
6W 

10  00 

7  00 

10  00 

7  00 

10  00 

7  00 

10  00 

00 

600 

400 

5  00 

4  00 

5  00 

700 

400 

500 

4  00 

5  00 

4  00 

5  00 

00 

40S 

360 

4  05 

300 

4  50 

400 

500 

800 

400 

3  00 

4  00 

300 

4  00 

00 

700 

600 

700 

6  00 

700 

600 

700 

600 

7  00 

600 

7  00 

500 

5  50 
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LIVE.STOOK*MAEKETS. 

NEW  YORK. 

li.c  live-stock  market  of  New  York  duiing  1873  e^ibited  an  increased 
oil'eriug  of  all  classes  of  farm-animals  es^ept  milch-cows,  but  the  quality 
was  below  average  and  the  market  frequently  glutted  with  infeior 
stock.  Improvements  in  the  arrangements  for  handling  animals  have 
been  made,  and  others  are  in  progress  or  contemplate.  A  gCEeral 
feeling  in  favor  of  the  union  of  ttje  diiierent  stock-yards  has  been  ex- 
pressed, but  there  are  too  many  interests  opposed  to  this  needed  refoniL 

The  receipts  of  all  classes  of  farm-animals  during  the  last  six  years 
were  as  follows : 


Animals. 


I^ecves 293,101 

Cows 5,382 

Calves 82,035 

Sheep 1,400,65^ 

Iloijs 976,5l!l 


18C8. 


1809. 


1870. 


325,761 

4,836 

93,984 

1, 479, 563 

901,306 


356,006 

5,050 

116, 457 

1, 463, 878 

889,025 


1871. 


380.934 
4,646 

121.937 
1. 331, 975 
1,334,492 


1872. 


425^275 
5.069 

115. 13Q 
1, 170, 518 
1,922,737 


isa 


44^744 
4,7U 

UCy015 
1,986;  715 
1,90^389 


Cattle, — ^The  receipts  of  bee^'es  show  an  increase  over  1872  of  17,469. 


Canada,  1,101 5  Michigan,  1,1G3;  Colorado,  488;  Pennsylvaniis^  278; 
Xew  Jersey,  118;  Tennessee,  108;  Maryland,  60. 

Illinois,  which  gets  credit  for  nearly  all  the  native  cattle  8hii>pedftom 
Chicago,  shows  a  decline  from  the  figures  of  1872,  as  also  do  Indiana, 
Virginia,  Michigan,  Pennsylvania,  New  Jersey,  and  Tennessee.    All  the 
other  States  increased  their  supply.    Texas,  to  which  is  credited  all  tbe 
long-horned  breed  from  the  Southwest,  increased  her  number  20per  cemt 
Other  Western  States  and  Territories  show  still  higher  rates  of  increase. 
Kansas  and  Colorado  are  looming  up  into  great  prominence  aa  souices 
of  supply.    Connecticut  and  Delaware  disappear  from  the  list  and  Mazy- 
land  re-appears. 

The  supply  of  milch -cows  decreased  388.  An  inspection  of  the  above 
table  will  show  a  biennial  oscillation  in  the  number  of  cows  anmraally 
marketed  in  !N"ew  York ;  the  last  year  showed  the  regular  decline.  Veal- 
calves  increased  885,  presenting  a  similar  alternation  in  the  years  under 
review. 

The  average  prices  per  pound  of  beeves  at  the  close  of  the  first  'week 
in  each  month  of  1873  were  as  follows :  January,  11  cents;  February, 
11;  March,  10^;  April,  11^;  May,  11  J;  June,  11;  July,  11;  August, 
10:f ;  September,  lOJ :  October,  11 ;  November,  9 J ;  December,  lOJ. 

Cattle  products. — The  receipts  and  shipments  of  cattle  products  for 
the  last  three  years  embrace  the  following : 


Caltlc-productfl. 

1871. 

1872. 

1813. 

Kcccipts. 

ShipmentA. 

Hecdptfl. 

Shipments. 

Beodpts. 

• 

Beef barrels. 

Jlcci tieroos . 

164,603 

45,277- 
80,402 
7,500,347 

58,  .%5 

36,054 

49,065 

4, 814, 497 

39,468 

41,455 

57, 3M 

3,566^103 

3  Jntt«r pouDds . 

Dnttcr packages. 

709,473 

680.688 

951,933 

'"2,"o3i*a8i' 

(Jhceso ponnds. 

Cliccao packaj;c8. 

70. 245. 881 

07, 109, 248 

e8,'8G0t349 

1,467,633 

1,714,210 

■ 
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Slwep* — The  sbeep  received  daring  1873  were  27,202  in  excess  of  the 
receipts  of  1872.  Daring  the  greater  pail;  of  the  year  the  weak  and  dnlj 
wool-market  caased  sheep  to  be  offered  for  sale  in  large  numbers,  bat 
with  very  little  reference  to  the  demands  of  the  meat-market.  Hence 
low  prices  and  slow  sales  were  the  general  features  of  the  trade.  The 
prices  of  prime  sheep  ranged  from  5  J  cents  per  pound  in  November  to 
8  cents  in  the  middle  of  January  j  prime  lambs  were  at  their  maximum, 
17  cents,  at  the  close  of  April,  and  at  their  minimum,  Gg  cents,  at  the 
end  of  November. 

Swine. — ^The  receipts  of  live  hogs  increased  35,G62  over  1872.  The  hog- 
trade  is  mostly  confined  to  dreswsed  hogs  by  slaughterers,  who  receive 
their  supplies  "direct  from  western  wholesale  markets.  Prices  ranged 
higher  than  during  1872,  but  the  fluctuations  were  frequent  and  consid- 
erj^ble.  The  business  was  moderately  remunerative.  The  character  of 
the  receipts  indicated  a  scarcity  of  fiit  hogs  in  the  country,  and  fore- 
shadowed a  decline  of  receipts  during  the  first  quarter  of  1874.  Live  hogs 
were  at  their  lowest  point,  4  cents  per  pound,  in  November;  they 
attained  their  maximum,  6^  cents,  at  the  close  of  April;  dressed  hogs 
ranged  from  5^  in  January  to  8  cents  at  the  close  of  April. 


BOSTON. 


Cattle-prodticts. — The  receipts  and  shipments  of  barreled  boef,  butter 
and  cheese  during  the  last  three  ye^s  were  as  follows: 


Cattle-products. 


RECEIPTS. 

Beef,  mess barrels. 

Butter imckair  es . 

CbeeM - casKs.. 

Oheeso boxes.. 

CHieeee tons.. 

BHirMEXTS. 

Beeff  foreign j barrels.. 

Beef,  coastwise do.    .. 

JheesOt  foreign boxes.. 

lUbeese,  foreign casks.. 

!!hee8e,  coasttriso boxes.. 

Butter packages.. 


1871. 

1872. 

27.441 

24, 951 

442, 3iri 

4(H,  917 

oo4 

283 

202,487 

187, 48-1 

131 

129 

8,114 

7,932 

1.354 
8,719 

904 
4,726 

68 
1.639 

1,922 

8,594 

6,457 

1 

1873. 


31,080 

474,067 

264 

158,094 


I  mm 


9,466 

678 

17,867 

2 

968 

4,334 


Prices  of  mess  beef  and  extra  during  the  past  eleven  years  have  ranged 
follows:  1863,  $11  to  $16;  1864,  $14  to  $20;  1865,  $10  to  $26;  1866, 

6  to  $24.50;  1867,  $15  to  $27;  1868,  $15.50  to  $25;  1869,  $10  to  $18: 
Lo70,  $12  to  19;  1871,  $10  to  $18;  1872,  $10  to  $14;  1873,  $14  to  $20. 

Prices  of  butter  and  cheese  during  the  last  eleven  years  have  ranged 
18  follows : 


Years. 


Butt«r  per  pouud. 


Cbccso  per  pound. 


Good  and  oboico. 


863. 

864. 

865. 

.066. 

867. 

868 

089. 

870. 

871. 

879. 

873. 


10 


16  to 
29  to 
28  to 

34  to 
23  to 

35  to 
35  to 
27  to 
22  to 
20  to 
26  to 


10 


32 
55 
55 
60 
45 
55 
50 
45 
43 
37 
40 


Common.       'Common  to  prime. 


eo  IQ  to 

24  to 
15  to 
17  to 
10  to 

25  U) 
20  to 
29  to 
13  to 
12  to 
15  to 


$0 


50 
50 
45 
3.') 
40 
40 
35 
25 
25 


9a 


$0  06  to  fO  1() 

11  to 

24 

C,  to 

^\ 

6  to 

23 

5  to 

21 

4  to 

20 

6  to 

24 

6  to 

le^ 

6  to 

K. 

6  to 

20 

5  to 

17 
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Rogprodncts. — The  receipts  and  shipments  of  hog-prodacts  for  the 
last  three  years  were  as  follows: 


Ilog.products. 


RECEUTS. 

Pork ^ biwT©l« . 

Bacon boxes . 

IJiuns casks.. 

Hams barrels. . 

I.ar.l tierces. . 

Lard kegs . . 

hllirMKSTS. 

PiaroTi. forf»ign boxes  \ 

Fork,  foreign biuTcLj  i  * ' 

Pork,  coastwise do 

I^r^,  foreign tierces. . 

Larcl ,  coastwise do 

I ,anl,  foreign kegs  and  palls  - . 

Lard,  coastwise do 


3,988 

9,961 

37,081 

1,665 


63,S13 

4,695 
21,335 

690 
14,75S 

833 


1672. 


1S73. 


3(5.  731 
40.332 
10,300 
5,533 
39,644 
751 


107,406 

27.063 

6,005 

28,515 

508 

13,377 

612 


3?,5.'H 
7i?10 

7,411 

4fl,T60 

%8U 


54, 5M 

51« 
S3;  516 


The  range  of  prices  of  prime  pork,  mess  pork,  and  lard  daring  the 
past  eleven  years  was  as  follows : 


Tears. 


i      Primo  pork. 


Mess  pork. 


Lard. 


le64 

l«i5 

l?f.6 

1867, 

1866 

1869 

1870 

1871 

1872 

1873, 


Per  barrel. 
811  50  to  fl6 
00  to    40 


10 
20 
18 
17 
IB 
24 
1(J 
11 
11 
11 


00 
00 
00 
50 
00 
00 
00 

2r> 

50 


to 
to 
to 
to 
to 
to 
to 
to 
to 


39 
31 
21 
26 
28 
26 
11) 
13 
15 


50 
00 
.'SO 
00 
00 
00 
00 
00 
00 
00 
50 


Per  barrel, 

Perpowd, 

$13  00  to  «22  60 

eo  10   to  10 13} 

21  00  to    45  00 

13ito     SH 

24  00  to    44  00 

18   to      30 

22  00  to    35  00 

13    to      S3 

21  00  to    25  50 

13   to      15 

23  00  to    31  50 

131  to      21 

31  00  to    34  50 

18   to      Sl| 

20  00  to    23  00 

IS   to      19 

13  50  to    2:r  50 

9    to      14 

13  75  to    17  00 

8    to      10 

11  00  to    18  50 

8    to       n 

Skcqhjyroducts. — The  range  of  prices  of  wool  during  1873  was  as  fol- 
lows :  Ohio  and  Pennsylvania  XX  and  Picklock,  45  cents  to  70  cents 
per  pound ;  medium  and  X,  45  to  68  j  Michigan,  43i  to  68 ;  other  west 


7,882,600  pounds  against  3,662,000  pounds  in  1872  and  7,165,000  pounds 
in  1871. 


PmLADELPHlA. 


The  receipts  of  farm-animals  at  Philadelphia  during  the  last  twenty 
Ibnr  years  were  as  follows : 
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Ythtt. 

,..,... 

C.W.. 

SBloe. 

«^ 

M.KIO 
H.'SJS 

■Is 

JM.SOI) 

15,400 
16,S(» 

^■i.sgm 

1 

8,005 

in,«w 

ii 

H.3W 
70,  WW 
B.%3W) 

iroiioo 

is 
iiS 
lis 

ne,a» 
1*9.  aoo 

109.  GtO 

aio.a7a 

Ull,30ll 

fe,iM 

13s;  SOO 

ariiM 

^oi! 

CTMOO 
29S,0M 

^500 

lUBM'  i-isw 

753.  7M 

CIKCIHNATI. 

tie. — The  aouaal  i-eceipts  and  sbipmecte  o£  cattle  for  the  last  teii 
ercial  yenrs,  eatih  cloeiog  Aagnst  31,  are  reported  by  tbo  Chamber 
mmcrce  as  follows: 


Te»r«, 

EcMlpte, 

SUpment*                    Tcir.. 

Soatipt*. 

70,503 

107.  m 

ill 

i«;«jo' 

40.JBS 

^m 

II 

I  reductiou  fi-om  the  high  figures  of  1S73  is  mostly  in  the  receipts 
hipments  of  Texas  cattle.  The  quality  of  the  marketed  animals 
ally  was  below  the  previous  year.  This  was  f  ho  resalt  of  the  long 
»ld  winter,  and  the  conseqnent  scarcity  of  food  for  stock.     The 

of  prices  was  also  greatly  narrowed.  Extra  batchers'  steers  sold 
25  per  cental  in  September,  1872.    Prices  rose  to  a  maximnm  in 

1873,  bnt  gradually  fell  to  $4,87J  iii  December,  the  average  being 
The  prices  of  this  grade  on  the  first  Tuesday  of  each  month  for 
!ars  were  as  follows: 


Months. 

-, 

m,^-.i. 

186D-'70. 

""-'■ 

noo 
son 

5WI 

6  00 
550 

■ 

I'i 

5  19 

4  8T 

WiO 
3TS 

350 

SOO 

525 

533 

Vi 

r 

T^ 

132 
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The  comparative  prices  of  all  grades  of  beef-cattle  at  tbe  close  of  the 
last  three  years  Avcre  as  follows: 


Extra  Bhippinp; I)er  cental  gross. 

Extra  butcliora do 

Fair do 

Commou do 


1870-'7l. 


$4  75toe4  50 
3  50  to  4  25 
3  00  to  3  25 
2  23  to  2  50 


$5  50to^00 
4  75to  5  25 
3  OOto  3  50 
2  50to  3  00 


18TS-T3. 


|5  00to  — 
4  50  to  $175 
3  25  to  3  75 
3  00  to  S  50 


XOTE. — Nearly  all  the  cattlo  quot-etl  as  "common"  wore  Toxana. 

Cattle-products. — The  better  grades  of  butter  ruled  higher  than  during 
1871-'72.    Choice  Central  Ohio  rose  from  18  cents  perpound  in  Septem- 
ber to  36  J  cents  in  April,  but  declined  to  16  cents  in  June,  and  closed  at 
21  cents  in  August.    At  the  commencement  of  the  warm  season  there 
was  a  great  destitution  of  butter,  resulting  from  a  protracted  winter. 
The  annual  average  prices  for  ten  years  were  as  follows :  1863-'64, 29 
cents;  1864-'65,  35  cents;   1865-'66,  36^  cents;  1866-'67,  26 J  cents; 
1867-'68,  3U  cents;  1868-'69,  32J  cents;  1869-'70,  28J  cents;  187(P71, 
24|  cents ;  1871-'72,  20|  cents;  1872-'73,  23^  cents. 

Cheese. — ^The  cheese  business  shows  a  considerable  enlai'gemeut  dur- 
ing the  last  commercial  year.    The  receipts  were  207,847  boxes,  an  in- 
crease of  20,207,  and  the  shipments  145,360  boxes,  an  increase  of  17,100. 
The  improvement  in  quality  becomes  more  noticeable  as  the  factory  sys- 
tem supersedes  the  dairy  in  the  cheese-producing  districts.    Though  the 
volume  of  business  is  increasing,  it  is  also  shifting  its  localities  of  dis- 
tribution.   Large  districts  once  supplied  by  Cincinnati  now  draw  from 
otJier  points.    Grocers  and  jobbers  show  a  disposition  to  deal  cGrectly 
with  the  manufacturers  rather  than  with  commission  merchants.    Prices 
were  steady  during  the  last  year,  ranging  from  11  to  16i  cents,  accord- 


Sheep. — The  aeceipts  and  shipments  of  sheep  for  the  last  ten  years 
were  as  follows : 


Tears. 


1664 
18f.5 

i86n 

1867 
1868 


Receipts. 

ShipmentA. 

Number. 
35.223 
47,023 
73,229 
91,987 
73,097 

Number. 

4,077 

5,815 

13, 177 

24,052 

19,809 

1869. 
1870. 
1871. 
1872. 
1873. 


Number. 
117.548 
90,905 
134,892 
187,522 
131,633 


Shipmenta. 


Kuwhtr. 
31.353 
35^561 

51.109 
fle,5lt 
0!^755 


The  supply  of  sheep  was  smaller  than  in  1872,  but  the  quality  showed 
little  if  any  variation.  The  better  grades  were  generally  shipped 
through.  Prices  ruled  son>ewhat  above  the  previous  year,  reaching 
$4.76J  per  cental  gross  against  $4.41^.  The  extreme  range  was  between 
$3.75  and  $6.25. 
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Sheep-products. — Wool :  The  receipts  aud  shipmeuts  of  wool  for  ten 
ears  were  as  follows : 


Years. 


-«. 


Beceipts. 


Shipments. 


BC4 
BdS 

B6G 
667 
868 


Bales. 
14,005 
11, 014 
17,099 
15,490 
11,851 


Bales. 
12,913 
12,953 
15, 670 
13,995 
12,4C1 


Years. 


1669 
1870 
1871 
1872 
1873 


Kcccipta. 


Bales. 
13,827 
11, 971 
16,728 
ll,0c2 
9,213 


Slilpments. 


Bales. 
15,058 
15,655 
19, 432 
12,177 
10,657 


Note. — Since  1855  tlie  bales  for  shipment  have  been  reduced  to  an  average  of  100  pounds  each. 

A  large  increase  in  combing- wools  is  noticeable  during  several  years 
past,  derived  mostly  from  Kentucky  and  Indiana.  The  supplies  of 
palled  wool  have  considerably  fallen  off.  Wool-manufacture  is  very 
limited  in  this  city,  consequently  the  receipts  are'mostly  sent  eastward. 

JSTo^.-^The  whole  number  of  hogs  packed  during  the  packing-season, 
from  November  1, 1873,  to  March  1, 1S74,  was  581,253,  a  decrease  of  45,052 
from  the  previous  year.  The  average  gross  weight  per  head  was  280.76, 
a  decrease  of  24.14  pounds.  The  hogs  packed  during  the  last  season,  if 
reduced  to  the  average  weight  of  the  previous  year,  would  number  but 
535,235.  The  average  yield  of  lard  per  head  was  39.7  pounds,  a  decrease 
of  5.97  pounds.    The  average  cost  of  hogs  slaughtered,  per  cental,  was 

.58,  an  increase  of  65  cents.    The  summer  packing  of  1873  was  88,395 

QSt  94,260  the  previous  year,  a  deorease  of  5,865.    The  average  gross 

V     ^ht  was  247.94  pounds^  a  loss  of  5.97  pounds.    The  average  yield  of 

b     L  per  head  was  34.99  pounds,  a  loss  of  7.54  pounds  as  compared 

svith  the  previous  summer  packing.    The  average  cost  per  cental  was 

.89^. 

Prom  the  winter  packing  of  1873-'74  resulted  27,204  barrels  of  mess 
pork,  a  loss  of  5,797 ;  941  barrels  of  prime  mess,  a  gain  of  463 ;  75  bar- 
rels of  clear  pork,  a  loss  of  95 :  2,534  barrels  of  rump  pork,  a  loss  of  40 ; 
r0,861  tierces  of  lard,  a  loss  of  15,553 ;  514  barrels  of  lard,  a  gain  of  143 : 
$,487  kegs  of  lard,  a  loss  of  5,805.    An  increase  of  summer  packing  and 

steady  growth  of  pork-paek!ng  in  the  eastern  cities  is  noted  among 
circumstances  affecting  the  live-stock  trade  of  Cincinnati. 


CHICAGO. 

Horses. — The  receipts  and  shipments  of  horses  in  1873  were  as  follows 


Months. 


Taoaary . 
February 
kUrch... 
iprll.... 

tfky 

rnne 

r«ly 


Keceipta. 

ShipmcDta. 

627 

467 

2,135 

1,978 

4,253 

3, 909 

2, 913 

2,801 

2,666 

2,663 

2,737 

2, 1^76 

1,104 

964 

« 

Mouths. 


Angnst 

September 
October — 
November. 
I>eceiaber. 

Total. 


Receipts. 

Shipmentft. 

1,073 

1,340 

779 

4'22 

210 

1,002 

1,254 

609 

370 

227 

20,289 

18,540 

The  aggregate  value  of  the  horses  received  during  1873  is  estimated 
$2,028,902.    The  total  value  of  live-stock  receipts  is  estimated  at 
•1,321,162. 
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Cattle, — The  montbly  receipts  and  shipments  of  beef  oiittlo  at  the 
Union  Stock-Yards  during  the  last  three  calendar  years  were  as  follows : 


IbTl. 


^foutbii. 


1872. 


1&73. 


lieceipts. 


■  i- 


ShipmcntA. 


Bcceipts. 


January  . .  - 
Fcbnuu-y . . 

March 

April 

May 

JTone 

July 

Au);nast  — 
September . 

October 

November . 
December. . 

Total 


30,708 
4'J,299 
44,  7fi2 
4d,  144 
59, 217 
52,564 
50, 041 
50, 5{rj 
53,175 

:n,98i 

42.781 
29.805 


54:f;050 


1G,639 
28,782 
39,573 
43, 522 
49,455 
44,637 
39, 754 
36.007 
38, 528 
22,759 
20,378 
21,393 


44,990 
41,087 
53,170 
58,393 
71,700 
63.449 
58,439 
64, 463 
66,744 
64,957 
55,884 
40,799 


Shipmcuts. 


33,047 
36,146 
43,705 
52, 474 
67,039 
53,335 
41,928 
47, 211 
43,179 
:M,3S8 
32,468 
26,105 


401,027  J        684,075 


510,025 


Beceipts. 


Sbipiuciit::. 


50.520 
45,019 
63,830 
84,249 
81.602 
85,380 
73,207 
67,731 
65,394 
63,845 
37,719 
42,933 


761, 42t) 


30,5C4 
35,5i'H 
56,47? 
68.531 
&0.SI>1 
68.818 
54.505 
49.72t> 
44.301 
34.162 
23.351 
27,976 


574,181 


The  above  figures  show  an  increase  iu  the  receipts,  during  1873,  of 
77,353,  aiid  in  tho  shipments  of  64,156.  Neither  the  actual  increase 
nor  the  rate  of  increase  was  so  large  as  the  previous  year. 

The  gi'oss  value  of  the  cattle  received  at  the  yards  during  the  year  is 
estimated  at  $35,264,260  against  $41,000,000  in  1872.  Of  cattle-prod- 
ucts, the  receipts  of  barreled  beef  amounted  to  7,219  barrels  against 
14,512  in  1872 ;  the  shipments  were  41,011  barrels  against  39,911.  Of 
butter,  the  receipts  were  21,059,075  pounds  against  14,574,777 ;  ship- 
ments, 10,848,760  pounds  against  11,497.837.  Of  hides,  the  receipts 
were  34,193,372  pounds  against  32,387,995 ;  tho  shipments  31,839,310 
pounds  against  28,959,292.  Of  tallow,  the  receipts  were  7,481,601 
pounds  against  6,403,842;  shipments,  10,985,830  ])ounds  against 
5,745,849. 

Slieep, — The  monthly  receipts  and  shipments  of  sheep  at  the  Union 
Stock-Yards  during  the  last  three  years  were  as  follows : 


Months. 


January... 
PebnmVy . . 

March 

xVpril 

Muy 

Juno , 

July 

August  — 
September . 
October — 
November . 
Deccruber . 


Totiil 


!                  1871. 

1 

1872. 

1873. 

Ileccipts. 

Shipments. 

IZeceipts. 

Shipments. 

Eeceipts. 

Skiinuents. 

1 

:«,  111 

17, 570 

42,009 

23,235 

39,751 

90,787 

43.  COS 

25, 512 

41.803 

25,348 

37,7519 

94.73S 

4v>.  213 

29,321 

33, 170 

29.495 

31.0G1 

93.09) 

23, 379 

13, 0H4 

iM.771 

17,328 

75, 570 

19,798 

ITJ,  337 

8,577 

10, 3d9 

5,945 

21,030 

8,(03 

'Jr2,  C67 

G,49C 

13, 770 

3,493 

20.902 

5.506 

18,0)fcJ 

5,214 

13. 819 

2,471 

17,  COT 

1                  784 

'          24, 471 

0,917 

18,777 

3,937 

18.991 

1,  iw 

27, 732 

7,264 

22,452 

5,623 

10,794 

1,975 

;          18,032 

4,397 

48,290 

7,349 

27,871 

5,472 

1          19, 144 

3,  ()97 

24,343 

7,417 

18.506 

,              4,5GC 

1          15, 737 

7,029 

25,552 

13,370 

17,049 

5,7m 

315,053 

1 

135,068 

310, 211 

145, 016 

991,734 

115.933 

There  is  a  marked  decline  in  both  receipts  and  shipments.    The  total 
value  of  the  animals  received  is  estimated  at  $875,000  against  $950,000 
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The  inonUily  receipts  and  shipments  of  swine  for  the  hist  three  years 
were  as  follows: 


Months. 


1671. 


1672. 


1^73. 


January. . . 
February . . 

March 

April 

^y 

Jane 

July 

August 

September 

Ck^ber 

November . 
December . 


Keceipta. 


300,697 
139, 342 
97,058 
71, 632 
137,  ri21 
107,490 
165,881 
118, 975 
164. 749 
1GI,212 
386,760 
456,831 


Total. 


2,380,083 


Shipments. 

Kcceipts*. 

26,530 

361. 935 

47, 724 

268,230 

75,  387 

170, 765 

63,960 

169,  149 

111,524 

265,259 

166,513 

254, 714 

134, 391 

212,030 

98,187 

219, 406 

125,561 

214, 728 

}31, 370 

229.304 

113, 643 

373,963 

67,490 

513. 114 

1,162,286 

3,252,023 

Shipmt'iits,     lieciipts.    '  Sliipraeat.s. 


•36,3^7 
104,066 
144.  209 
145, 151 
196.  451 
206,940 
172, 934 
198, 077 
1S6.010 
175, 2t  I 
132, 361 

95, 195 


561,245 
316, 760 
271.626 
2l>2. 903 
261,361 
245,  too 
244.550 
2:U,  145 
239,512 
325,716 
616.301 
665,771 


95.237 
lirj,  140 

224,  194 

225.  715 
217.  914 
16<),566 
201,  O.-^i 
166.  776 
191.241 
196,560 
156.926 
146, 577 


1, 835,  5?4  .  4, 337, 750  I   2, 197, 557 


These  figures  show  the  enormous  increase  of  1,085,127  in  the  receipts, 
and  351,903  in  the  shipments.  The  aggregate  value  of  the  receipts  of 
1873  is  estimated  at  $53,153,000,  against  $33,500,000  in  1872.  Of  bog- 
products  the  receipts  of  barreled  pork  amounted  to  40,059  barrels  against 
121,023  in  1872;  shipments,  200,253  barrels  against  20S,GG4  the  previous 
year.  Of  lard  tbo  receipts  were  21,838,832  pounds  against  19.911,797; 
Bhipments,  91,999,705  i)ound8  against  86,040,788.  Of  dressed  hogs  the 
number  received  was  222,457  against  235,905;  shipments,  196,429 
against  145,701.  Of  the  live  hogs  received  during  1873  the  receipts  of 
January  averaged  3  pounds  heavier  than  those  of  the  previous  January; 
February  showed  an  average  increase  of  6  pounds;  June  of  2 J  pounds; 
August  of  2|  pounds.  The  remaining  months  indicated  a  decrease,  viz: 
March,  GJ  pounds;  April,  12 J  pounds:  May,  6  pounds;  July,  2 J  pounds; 
September,  IGJ  pounds;  October,  ll^-  pounds;  November,  4^  pounds. 

The  Chicago  Commercial  Bulletin  gives  the  following  items  from  the 
last  two  packing  seasons  in  that  city : 


Hogs  and  hogprodncts. 


livebogn cwt. 

PiessedJbogs do.. 


Total 


Average  -woight  per  head pounds. 

Average  yield  of  lard do. 


iroigbt  ] 
yield  of 


Clear  pork *. barrels. 

Mesa  pork do..., 

M.O.  pork do... 

Ttaaily  pork do 

Prime  pork do... 

Bx  tra  prime  i>or  k do 

Bamppork do... 


1872-'73. 


•1873-'74. 


1, 365, 304 
59, 715 


1,461.084 
58.940 


1. 425, 079 


236.25 
44  02 

2,873 

8d,  337 

780 


1, 520, 024 


8,72G 

1,7% 

ii6 


216.47 
37.44 
1,840 

170,  307 

1.054 

2, 85-2 

1  J.554 

4.514 

bCHJ 


The  receipts  and  shipments  of  hog-products  during  the  last  two  sea- 
sons were  as  follows : 


Hojj-prodnctfl. 


Pork banv  Is 

Cnt  meats pouuds 

Lard do.. 


1872-'7:J. 


1S:3-'71. 


I_. 


Kcceipts. 


5.362 

10, 787, 560 

8,  334, 625 


Shipments.  I  Kect  ipts. 


124,640 

160.557.414 

54, 201, 902 


35.007 
38.  406, 752 
12,873,112 


Ship:ncut.s 


D2. 13',» 

178, 101.  Oc-J 

36. 430, 118 


■  ■  <!■-  1  ^  ■  ■ 
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The  total  movement,  in  pounds,  was  as  follows : 


I 


TCATS. 


Iweceivcd. 


Shipped. 


1b73-'74 


5e,273.2G4 
29,S34.5e5 


233.5C3.COO 

oa.74:  aro 


Increase . 
Docroasio. 


20,234,079 


s^iKurse 


SAINT  LOUIS. 

Cattle, — The  (?attle-trade  of  Saint  Louis  exhibits  a  large  increase* 
The  receipts  of  the  past  nine  years  were  as  follows:  18G5,  94,307;  I860, 
103,259;  18G7,  74,746;  1868,  115,352;  1869,  124,565;  1870, 201,422;  18TX, 
199,527;  1872,  263,404;  1873,  280,773.  ^^ 

The  highest  and  lowest  prices  per  cental  of  all  grades,  for  eachmoa^ 
of  the  last  three  years,  were  as  follows: 


MuntliM. 


1871. 


Jannary !  €2  50 

Pebruaiy |    a  M 

Mhroh 2  75 


April 

May 

Jimo 

July 

Aujmst 

September 

October 

November. 
December . 


tu 
2  75  to 
2  62J  ti) 


'.)  00 
2  00 
1  75 
1  25 

1  50 

2  25 
1  50 


tu  $G  25 
tu  G  50 
U  50 
0  50 
0  CO 
C  75 
5  CO 
00 


to 
to 
tu 
to 
ti» 
to 
to 


5 
4  75 

4  50 

5  00 
4  75 


1872. 

» 

1873. 

1  $2  25    to  $5  50 

»1  50   to  96 

3  25    to 

5  75 

1  50   to  6 

»  50    to 

C  75 

1  SO   to  6 

:^  50    to 

I)  75 

1  75   to  C 

4  37^  tu 

6  50 

2  00   to  1 

2  50    to. 

G50 

1  75    to  6 

.     1  75    to 

6  50 

1  75   to  5 

■    1  75    tu 

G  i5 

1  75   to  6 

1  75    to 

5  75 

1  50   to  5 

1  25    to 

G  00 

1  40    to  5 

1  50    to 

GOO 

1  S5   to  5 

1  37i  tu 

5  73 

1  35   to  5 

Cattle-products — Butter, — The  total  receipts  of  butter  in  1873  w^^ 
64,607  packages,  against  51,259  in  1872.    Tiie  prices  of  prime  to  cho"^ 
ranged  from  14  to  40  cents  per  pound.     The  minimum  was  in  Jw- 
and  the  maximum  in  April. 

Checfie, — The  cheese-trade  exhibits  a  heavy  decline,  the  i*eex?ipts  bei- 
58,790  boxes  against  84,345  in  1872.  The  prices  of  Ohio  factoiy  ran 
between  11  cents  and  15  c(uits  per  pound,  the  maximum  being  in  J 
ary  and  the  minnuum  in  July.  Young  America  ranged  from  18  c 
to  21  cents  per  pound,  the  maximum  being  in  ]March  and  April  and 
minimum  in  December. 

Sheep. — The  receipts  of  sheep  for  the  last  nine  years  were  as  folio 
1865,  52,13;^;    186(),  f>4,047;   1867,  62,974;    186vS,  79,315;    1869,  96. 
1870,  94,477;  1871,  118,899;  1872,  115,904;  1873,  86,370. 

The  prices  per  cental  at  the  beginning  of  eacli  month  were  as  folio 
January,  $<3  to  $5;  February,  82.75  to  85.50;  March,  82.50  to  $5J 
April,  82.50  to  85.75;  May,*^  82.75  to  86.50;  June,  82.25  to  $6. 
July,  81.75  to  65]  August,  82.25  to  85 ;  {September,  82  to  83.75;  Octo' 
81.50  to  82.75;  November,  82  to  83.75;  December,  82  to  $4. 

Sheep-products — ^Yool,    The  wool-trade  in  the  beginning  of  the  y 
was  quite  hopeful  and  the  receipts  promised  to  surpass  those  of 


u- 
ts 


but  a  steady  and  permanent  decline  in  i)rice8  discouraged  transaotic^ 


cK» 


The  receipts  in  1870  were  2,700,000  pounds,  and  in  1871,  4,700^'  ^^ 
l)ounds ;  tlio  receipts  of  1872  were  about  equal  to  those  of  the  P^VL^^Jr 
year;  the  receipts  of  1873,  however,  did  not  exceed  3^00,000  PO^^^Ln 
This  decline  is  attributed  to  the  retention  in  ilrst  hamls  of  about  a  mill  ^^^ 
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If  pounds  of  tbo  stock  usually  marketed  lit  Saiut  Louis  awaiting 
rices.  The  price  of  uuwaahed  wool  reached  its  maxiiuum  iu 
.%  32  to  42  ceuts  per  pound,  aud  ffradually  fell  to  its  niiuimum 
iber,  21  to  3^  ceuts  per  pouud;  tub-washed  rauged  from  35  in 
GO  iu  January ;  fleece -washed,  from  32  iu  November  to  68  ill 
The  policy  of  the  Saint  Louis  dealers  is  to  eocoiimge  the 
g  of  unwashed  wool. 

-The  annual  receipts  of  hogs  Ibrniue  years  were  as  follows: 
>C3;  1806,  217,022;  1S07,  293.341;  18C8,  301,500;  1809,344,848; 
jS50;  1871,633,370;  1S72,  7u9,07G;  1873,982,463. 
ices  ranged  nt  the  beginning  of  each  month  of  1873  as  follows : 

$3.25  to  S3.90 ;  February,  93.40  to  84.25;  March,  $4.40  to  $5; 
.40  to  $5.40;  May,  84.80  to  $5.00;  June,  $4  to  $4.50;  July, 
.50;  August,  $4  to  $4.35;  S<:i>tember,  $4  to  $4.50;  Octobea-, 
J14.25;  November,  83.25  to  $4;  December,  83.70  to  $4.90. 
■iducts, — The  i-eeeipts  of  salt  pork  in  1873  aiuoiiutetl  to  57,512 
,993  casks  and  tierces,  and  1,588,916  separate  pieces,  against 
iTcls,  8,341  casks  and  tierces,  and  1,327,181  pieces  in  1872.  Of 
e  i-eceqjts  of  1873  embraced  10,411  tierces,  5,978  jmckages, 
12  pieces,  agaiust  7,774  tierces,  5,710  packages,  and  104,623 

1872.  Of  lard  the  receipts  of  1873  embrace  22,948  tierces, 
rels,  and  11,714  packages,  against  20,174  tierces,  8,017  barrels, 
3  packages. 

ices  of  "standard"  pork  were  quoted  at  811.75  to  $12  per 
nuary  4,  1873.  They  reached  the  maximum,  $17  to  $17.50,  iu 
r^ek  of  May.    The  last  week  in  December  the  quotations  had 

4  to  $15.     "Irregular"  ranged  ii  few  cents  bolow. 
ces  cf  lard  ranged  from  6J  cents  to  10^,  the  maximum  being 
id  the  minimum  in  November. 

3r-bacou  ranged  from  5  cents  per  pound  in  January  to  9J 
Lugust  and  ^pteinber;  clear  ribs  from  6  cents  per  i>ound  in 
r  to  lOJ  cents  iu  September ;  clear  sides  from  6|  cents  iu 
r  to  11  cents  in  August.    Of  dry  salt  meats,  shonldei-s  were  as 

cents  per  pound  iu  Janiiaiy,  but  rose  to  84  cents  in  August; 

varied  from  5g  ceuts  in  November  to  10  ceuts  in  August; 
9  from  5'[  cents  in  Jairuary  to  9|  cents  in  August. 

rOKKPACKING  IS   THE   \\'EST. 

ord  kept  by  the  Cinciuuati  Price-Current  shows  the  number 
icked  iu  the  West  during  the  last  twenty-four  packing  seasons, 
.:  lS49-'oO,  1,052,220 ;  i8j(l-'51, 1,332,807;  Isni-V-L',  1,182,846; 
2,201,110;  1853-'54,  2,534,770;  1854-'35,  2,124,401;  1855-'56, 
;  1856-'57,  1,818,486;  1857-'58,  2,210,778  ;  1858-'59,  2,405,552 ; 
2,350.822;  1S60-'61,  2,105,70:i;  1861-'62,  2,893,666;  18l(2-'63, 
;  1863-'ti4,  3,201,105;  lS64-'05,  2,422,779  ;  1865-'l!«,  1,785,955: 
2,490,791;  1807-'08,  2,781,084;  iSfiS-'CO,  2,499,873;  1809-'70, 
;  1S70-'71,  3,695,251 ;  1871-72,4,831,558;  lS72-'7 a,  5,410,314 
5,400,200. 

j;regate  of  1873-'74  shows  an  increase  of  55,880  over  that  of 
lUB  season.  To  this  aggregate  should  be  added  55,000  hogs 
nts  not  previously  reporte<l. 

;rage  weiglit  per  head  of  hogs  packed  iu  1873-'74  was  214,97 
decrease  from  the  previous  seasou  of  17.46  pounds,  or  7^  per 
e  aggregate  weight  shows  a  loss  of  82,392,312  pounds,  equal 
■  hogs  of  the  standard  of  1872-'73.    Tlie  average  yield  of  UHtt 
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])or  head  vras  35.02  pomul^;,  a  loss  of  5.06  i)onnds  or  12§  per  cent.  This 
decrease  ia  attribiite<l  largely  to  the  increased  price  of  bogs,  which 
afi'ects  the  (juantity  yield(Hl  by  the  leaf  and  trimmings.  The  average 
cost  of  hogs  per  cental,  net,  was  65.43.15  against  $4.65.8  the  previous 
season,  an  increase  of  16.6  per  cent. 

The  number  of  liogs  packed  dnring  the  season  exceeded  the  largest 
estimates  luizarded  during  the  progress  of  the  season.    The  indications 
of  declining  nmnbers  caused  a  reaction  in  prices,  which  induced  many 
farmers  to  send  to  market  hogs  which  would  otherwise  have  been 
reserved  for  spring  or  summer  packing.    The  advance  in  the  price  of 
corn  also  contributed  to  swell  the  number  of  hogs  sent  to  the  winter 
packing.    There  is  a  steady  westward  gravitation  of  the  pork-packing 
industry.     In  Kentucky  tlio  raising  of  hogs  appears  to  bo  partially 
superseded  by  other  branches  of  production,  as  the  number  packed  in 
that  State  was  only  257,259,  against  332,456  the  previous  year.    Ten- 
nessee, Missouri,  and  Minnesota  also  show  a  decline,  while  Indiana. 
Illinois,  Iowa,  Ohio,  Wisconsin,  Minnesota,  Nebraska,  Kansas,  ami 
]VIichigan  show  a  greater  or  less  increment. 

The  following  table  shows  the  number  packed  during  the  last  two 
seasons : 


Stat«?3. 


Ohio fc&r),827 

Indiana !  (JIO.  JMW 

JllinoLs I  1, 634,  Cll 

]owa !  :«."».  417 

Alissouri 81)4,  lUil 

Ivausas '  40,Sri3 

Wisconsin ;W4, 072 

Minnesota )l-i,  550 


I 


ls73-'74.    I 


iKH5, 804 
715, 703 
1,  bSl,  3*28 
•M),  278 
740, 306 

04, 037 
3:«,  514 

32. 700 


States. 


1873-73. 


iN'cbmska 

Kentucky  — 
Tcmiosscc .... 

^licbi'^nn 

MlBcellaiieoiiH 


20. 11 0 
3%;  450 
39,300 
49,300 
Sti,450 


ISTJ-Ti. 


Total I    5,410,314 


357.  SSU 
30.577 
71,549 
S6,00U 


5^466,000 


"Inchnlinij  rittbbnrgh,  Pa.,  Atlanta,  Ga.,  and  for  amall  points  in  Wtrst  Virginia. 

The  average  net  weight  per  head  and  the  average  net  yield  of  lard 
l)er  head  in  these  States  during  the  last  two  packing  seasons  were  as 
follows : 


Slat.s. 


Ohio 

Indiana 

Illinois 

Iowa 

TiliKSOuii 

KansOH 

AVlsconHin 

Hiuno^ota 

Xobrasku 

Kentucky 

Tcnncsseo 

Michi'inn 

^scL'llancoud 

Gonvrr.l  r.v^.i-a'X 


Average  net  wclglit. 

Average  yield  of  Urd. 

is:e-'73. 

1873-'74. 

18T2-'73. 

1873-74. 

PoundUt. 

Pounds. 

Ptwndg, 

Poundt, 

242. 51 

S33.49 

43.85 

39.04 

230.23 

207. 23 

33.83 

S9.4it; 

2:W.  21 

219.02 

43.21 

37.  SS 

229.55 

204.  C7 

37.44 

33.88 

214. 12 

207. 01 

30.03 

33.86 

24-1. 18 

220.04 

37.50 

35.63 

2:10.  45 

210.89 

3<>.55 

3a  50 

227. 27 

229.30 

3i1.:i6 

3G.41 

246.  71 

214. 05 

30.70 

34.  S9 

^*2o.  a-i 

213.87 

30.  78 

29.1'^ 

207.11 

200.42 

31.  21 

34.10 

237. 94 

234.02 

3S.95 

;{8.£0 

237. 94 

207.94 

3S.95 

31.03 

232.  43 

214. 97 

40.03 

35.00 

Troin  the  above  it  will  be  seen  that  only  one  State  shows  au  increased 
average  weight  per  head.  Minnesota  enlarged  her  average  by  2.09 
pounds.  The  othei*  States  show  declining  averages,  as  follows:  Midii- 
gan,  3.1)2  i)ourids;  Tennessee,  G.Cl);  Missouri,  7.11;  Ohio,  0,02  j   Ken- 
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acky,  11.97;  Illinois,  20.19;  Indiana,  23.03;  Kansas,  23.54;  Iowa, 
4.88;  Wisconsin,  29.66;  miscellaneous,  30;  Nebraska,  32.06.  This 
.eneral  reduction  of  averages  may  be  attributed  to  a  cause  already  cited, 
ho  marketing  of  imperfectly  fattened  hogs  under  the  double  pressure 
f  higher  prices  and  the  monetary  crisis. 

In  the  average  yield  per  head  of  lard  the  only  increase,  2.95  pounds, 
J  shown  by  Tennessee.  The  smallest  decrease,  .69 pounds,  was  in  Michi- 
UD.  j^ext  in  order  were  Kansas,  1.67  ;  Missouri,  2.17 ;  Minnesota,  2.95; 
owa,  3.56;  Indiana,  4.23;  Ohio,  4.81;  Nebraska,  5.11;  Illinois,  5.98; 
liscellaueous,  7.92;  Wisconsin,  9.05;  Kentucky,  10.12. 

The  average  cost  of  hogs  per  cental  during  the  last  two  packiiig  sea- 
ons  w  as  as  follows: 


St:ik-3. 


lti72-'73. 


1673-'74. 


bio $4  82.59 


idiana. 

linois 

)wa 

UMOori... 
JuiBas.>  ■- 
riaconsin. 
[inncaoUi. 


43.90 

G7. 1 

31.29 

63.3 

01.1 

72.43 

81 


^5  57. 24 
5  29.  C3 
43.25 
19.  03 
36.  G3 
77.58 
72.10 
08.52 


5 
5 
5 


5 


5 


State^s. 

lc72-'73. 

1873-74. 

Xcliraska 

553  70 

?4  04. 17 

Kentucky 

4  8S 

5  13.  5 
4  9-1.2 
4  94. 2 

5  54.45 

Tcniicssco 

5  72. 2:1 

Micbiiian 

5  54. 30 

ilisceUaneous 

5  88. 10 

General  avcra<:e 

4  G5.8 

5  4a  15 

The  number  of  hogs  packed  at  six  principal  points  compared  with  all 
he  others,  during  the  last  two  packing  seasons,  is  as  follows: 


Tackiug  poiuts. 


liicago 

incinnati... 
alntlxmLs.. 
adiaiuipolia. 
lilwaiiKeo. . 
loolsvillo... 


itlier  points 

Total 

Percentage  of  the  six  cities  to  tlie  "wliolo. 


1872-'73. 


1, 425, 079 
(520, 305 
538,000 
190, 317 
SOJ,  500 
302, 240 


3, 391,  447 
2, 018, 807 


5, 410, 314 


02.08 


le73-'74. 


1, 520. 204 
5«1, 25:  J 
403, 793 
295, 7C0 
294, 054 
220. 947 


3, 381,  837 
2, 084, 303 


5, 400, 200 


01.67 


ncreaso  of  unmbers  at  interior  points C5,49G 

decrease  at  the  six  principal  points \ 9,610 

Net  increaso  of  the  whole , 55, 88C 

Theonly  one  of  the  six  principal  points  that  shows  an  increase  is  Chicago. 
The  aggregate  net  weight  and  yield  of  lard  per  head  during  the  last 
;wo  seasons  were  as  follows : 


PaclkiDg  seasons. 


Net  weight. 


Laid. 


3T2-'73 poimUs..    1,257,  519, 2.-'3 

erj-'.74 tlo.-..    1.175.120,971 


210.  S45,  O-iTi 
191,  444,  03.'. 


Decrease. 


lie. 


8>, 392, 312  I    25, 401,  350 


Summer  packing, — An  increase  of  summer  packing  is  noted  at  several 
^oiuts^  especially  at  Cincinnati.  The  following  are  the  approximate 
umbers  of  hogs  slaughtered  at  various  points  in  the  West:  Ohio, 
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2lC,C7(ij  Indiaua,  284,868;  Illinoia,  274,500:  Iowa,  8S,lS3j  Kansas, 
2,500;  Alichipau,  J3,500;  Miuuesota,  3,000;  Missoori,  149,155;  Wiscon- 
.Bin,  500.    Total,  1,030,884,  against  495,714  the  previons  snmmer  pack- 


"Iff. 


POEKPACIUNtt  IN  THE  EASTEEN  CITIES, 


During  the  last  few  years  the  eastern  cities  have  engaged  to  an  in- 
creasing extent  in  pork-packing,  as  will  be  seen  from  the  following  sta- 
tistics, compiled  by  Sidney  D.  Jlaxweli,  superintendent  of  the  Cincin- 
nati Merchants'  Exchange: 

heceipts  at  the  sbaboaed  cities. 


'"  bcf  1 

vr™'' 

■""iVMS- 

XumLoT. 

TotnL 

ITnmlHir. 

ToliL 

l,a31.TtH 

1,SM,«4 
3;D,54D 
3IU.0M 
170,  000 

l,SM,9eo 

i,a«!,»n 

303,310 
10,331) 

47iT95 
MIS 

«\,w; 

235.000 

silan 

SB.  Ml 

ITO.UOO 

207,739 

am,™ 

2,Ua,9C3 

S,S31,3(e 

Nov.l,lB7i(,W 
ManJ.  i,  IB7a. 

NOY.  1. 

lK3,to 

1,  im. 

Su™b.r 

total. 

MO.  194 

308,110 
IHOOO 
170,000 

Xnmbcr. 

ToUL 

SS; 

aw.  927 

sstoa 

-S'S 

fx,sa 

niiiiui..i|.i,iii,  iLw.^.. 

in,  000 

SI,  (KM 

118,318 
84.717 

170,000 

1H9DG 

1H9M 

n'lsnaa 

»£ 

3,T07,S03 

3iea.M 
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FOREIGN  COMMEBCE  OF  FOREIGN  STATES. 
RUSSIAN  FOEEIGN  TEADE. 

lirparti  avd  import*  0/1B72, 


<.■«.„,... 

Tftluool 

Talnct 

*.sra,oit6 

698,  M3 

•■SS 

135.  S9S 
108,638 

55.SC5 

*18,M8.51B 
n.  991!.  795 
Z.731,BSS 

i.iao.m 

1,365,068 

«a,iT7 

858.168 
1,279,768 

^foi 

43,443 
324.  Ma 

71,399 

48,inS,B5l 

4a,S01,41G 

The  rapid  extension  of  tlie  railway  system  of  Russia  has  stimnlatod 
catly  both  the  home  and  foreign  trade  of  the  empire.  The  rate  o*' 
ogfTc^s  is  indicated  by  the  following  statement: 


Taira- 

Milen. 

Ycaia. 

MUe«. 

TeatB. 

Miles. 

63S 

1961 

1,311) 

s 

S,4« 

3.689 
3.1S1 

iiw 

7,*U 

BRITISH  FOREIGN  TRADE. 
Valne  of  total  importt  and  exporli  of  the  Cittftd  Kingdom  of  Great  Brilain. 


UttOlTi. 

„™„ 

""^^„^^*^-' 

^i 

BrlUidi  pTodnn. 

"S 

fli 

?^n 

fSf. 

i 

Tolnlv^M. 

B 

TaUlvDlno. 

!i 

ToLil  ™lue. 

HI 

iS 

h 

] 

£   .    J 

£164.  sea,  s» 

fi  no,  60?.  750 

£13!l,7f-i  ,,'■  ■-I'l  ■'.-  r.u 

3u.m.«u 

8    1    0 

314;S88,B4^    0B9.aa4al 

21    0    U 
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QiittutUics  of  prUmpal  Imports  ami  exports  for  three  years. 


Ariidcfl. 


niroRTS.  ^ 

liaw  cot  ion cwts. 

( Atbl tons . 

Tea poundi*.  Enslitsh. 

Colil'f do 

TTnwTOmght  metals tous. 

Ilorriu^s barrels . 

Sui^ar . .' cwts. 

Tol>acc^ do. 

( 'olorin^r  inuUeis <lo. 

("otton-y.nrii poiiuds,  Enpllrth. 

Cott<«i  mannfaoturos cwts. 

Woolon  m.iimfactiircs <lo. 

BlacksmitbH*  work — axles,  hoops,  iioii  chains,  &f ions. 

Mccbiuory.  locomotives,  ami  other  railway  apparsitnis do. 

EXrORTP. 


Total  of  jiniiu  of  nil  soi is 4naHcrs. 

WheAt do... 

C)at« do. . . 

Linseed do. . . 

Flax tons. 

Hemp do. 

Tallow do. ' 

Wool «lo.  I 

Eristh'j* do. 


T61,3:G 

5K),e57 

18,339,804 

IX,  304, 107 

15«,506 

4r)9, 3T« 

28,293 

3:»,  990 

av.933 

4, 968, 747 

10,290 

23,  G84 

3C,  303 

(') 


6,  odS,  llW 

4,811,900 

l,599,09r» 

1, 907, 990 

115,  liVJ 

4-2, 853 

38,723 

ir>,  334 

1,430 


944,  Oil 

009,096 

Sa,408.4Sl 

16,  593, 498 

204,841 

342,553 

24,2riO 

60,149 

876, 149 

5,  &m\  671 

2r>,G5a 

38, 711 
04.309 
30,537 


11,234,070 

4.5d4,026 

l,0e8,!212 

1, 949,  P03 

94,S3a 

49.G69 

25,670 

15,3S2 

1,430 


S27,2«7 

639.*?  17 

19.307.947 

L'i,  067,  ST. 

345,ir.8 

362,311 

7,3J« 

5rsl91 

1.069,558 

7,279,787 

24,563 

as,  876 

39,711 

30,511 


14,667.500 

6,U17.363 

2,928,636 

1,707,068 

164.785 

93.143 

sa,iu 

14,746 
1,367 


'■  Partly  ir.trodaved  free  of  diitv  this  year 


Fin:NCII  EXPORTS. 

Value  (tf  export H  from  rnuircfur  the  years  l'?{>3-'7*i,  inclusive. 


Y'.'iwu. 


Manulactnrcs. 


I 


Food  and  raw 
lualorial. 


Miscellaoeoos. 


1S72. 
1H71. 

i?r.;». 
ifr..-. 

I  >-«''4 . 


.£f-2,233,000 
04,  636,  4 10 
01,352,760 
•JO,  252,  800 
{•a,  084, 600 
Or>,  242,  (5«0 

7'i,  79P.  nno 

•;  1,000.  840 

V.:.  :i7;».  HH» 

o:j.7*4.^4l'J 


£57,050,200 
44, 420, 860 
46, 024, 7H0 
47,  420, 680 
43, 897, 480 
43, 592, 360 
:>0,  513, 640 
■\^.,  025, 520 
41.009,720 
:w,  r;?4, 040 
t 


i:7.2n,080 

5,967,2W 
4,716,410 
5.318.1M 
4,614.480 
4,901,360 
3,922,960 
3,848.6t0 
3.577.130 
3.339.e80 


.\:ii 


,•'.•' 


l.-VJ. 


IsTl. 


Increase. 


Ti:s::os.  v.f.l £11,018,400 

<"ltoii I  '^  709. 720 

licnip  .'ii.d  11;'-.   j  913,120 

.\ljKH-.i  and  iiilt;  tv. i<i.- '  130,200 

|[«  III)'  and  ll.i\  t'.vi>'lM .^S0,360 

( 'rn  (I  iii<i»s '  4.  004. 300 

[/.'itli'i-  ;irti(hs  5,000,040 

I  .b  ).;ils    '  .^8r),440 

(  nnl.s.  (itciupj I  134.  H'Hl 

'f  •■^^  •  ir. :  1,  507, 800 

t'lo*K.<M:vl  ^^:l^(.■ll."s        (H-l, Oi?0 

Marhiu  >  l.OrO.OSO 

T«i(»l.-   2,  nO-2,.520 

CiiniT.,'*  4(»4, 200 

A 1 1  iliciiil  il'tv,  >  :■.. 1.  -1 10.  Of^O 

Fnniiinic 1.111,200 

Siifculillc  instruin' :its 2:i5. 4^ 

Musical  inM rmnruts 4:0, 240 

Keady-ujado  elorties .1.  -lOO.  100 

Ai-tlclca  from  Faris .112, 130 

BO0C&  and  prints j  kjt,  120 


£10, 


o 


1. 


1 


174, 640 
200,960 
744, 040 
74,330 
271,7^^ 
442,210 
426.560 
334.360 
112.480 
993,160 
:169.<M0 
rfl3.990 
560.760 
100.160 
'iS6,5Q0 
978,130 
1fS.\200 
293,100 
834.400 
143,460 
030,040 


£1.443^  WO 
'        568,760 
169  080 
61.8i?0 
108.640 
1.562.130 

i,5ra,4?o 

81,6^ 
514. 6tO 

350.  MO 

4<6,7f;o 

1,341,76ft 

304.  Of* 

oa4.i*» 

138. 0:» 

iio.e«fl 

176.080 

1,455,760 

169,610 

ISi.KO 
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ATTSntlA^  ESTOBTB. 

The  foreign  ti'ade  of  Austria  is  thns  officially  reported : 

Florins. 

Value  of  impoite,  1871 ,725, 7^7, 301 

Value  of   exports,  1971 493,560,123 

Votnoof  imporls,  1870 -121,588,651 

Valneof  pxikiMs,  1970 ^M, 477,615 

Htfuf  of  ilrms  of  cj-porl. 

Ardelss.  1871.       I       IPTO. 

Florin:  Florini. 

ColuDinlr"""''"""^*"-'"'''"''™'" -■ aB,3;i!>,l»  17.13^X18 

Tobacco 13.870.130        3,721,830 

Qardra.pr.HUic.i-,  Ilc Ril.B13,5Sa  M,228,0S7 

Ckitie -- in.fiSl.iw  in.toa.osj 

Animal-iinHli'c;* in.y-21,0T.l        9,403.080 

GlCBRB V,'7SJ,745  ILLHij.  747 

DriDka  and  tiitabkfi,  (comrsClblu) Ii.4e3,e»        :',-u  1.331 

CombiuIibti'S;iudbnll(Uii)riniibiriaIs 5l,33a,4M         -  ;H.S11 

I>rn<Ra,  perf  timet?,  chemical  pionnetR.  drcdng  aoil  tumtm' etiilCa S,'K5,SI  :■.■%'.  3S6 

SletSla *,a>5,5j;        Mi-;i,3Lil 

■Woven  BtnJO,  timni™,  mnnsLt,  *r ■<J,OT1.    Ii  :ij.  n.',  1, 611 

lUteriaiaforllssuosBnrtimnisiit  and  mado-iip  Etati^ mls-ifiisi'l  :'./ii-i8!3 

Bm«Ueit,«traw,  dnBB,Ii«tl».pnpM' lO.Ol^JiiJ        -.r.-..^,Vf2 

Hides  ond  sklDS i?,0!in.  IS"  1i.-n-',M7 

Wood,  elasH,  potlery.  Ice it,  MiCfi;  -Jii,  IH,.,  MC 

IjtcomotivoiancliBtrjforBcaainiiaoii s.m,  7.1        OieSAHiO 

Insmun^its,  inacliincB,  6tc Cl.'ra^MJ  40, 7*0, 477 

CbcmlCBl  prodncts,  grciisy  matters,  mnlchcs 7,  .17,731        0,751,073 

Ijterary  ond  nrtinlio  fulidw i.OOaWJ        3,4«t,llt> 

Kftniw,  (df.chcli) ^    l,Hi«,-;33        l.eenWl 

SWEIHSII  FOREIGN  TEADE. 

.SitetHik  bade  in  ivrla-H  agrkiiJUiiol incdr.d.'i. 


EJLTonm 

0..:s cibktPtt 

-WtacBt dn... 

ITnriuy rtn.... 

'"!?'■■?« 

(17,  ^i' 

i.n;"^.!': 

a)._ifii,nio 

«9 
""kv>l-.io 

33.537 

Km 

3,241 

i.w,"i^jo 

ii:;40.i" 

7,31>.'. 

■X'-y, 

7;3sn 

J,U>0,tlO 

ISlriU '1" 

,11 

n.iiU')- (uiMufp.i, 

¥Si:;::;;::::::;:::::.fe::: 
SS  :::::::::;::::::::S:::;.i 

Flour  and  t,nl •"°*'Jf!- 

K4;iK9 

580,617 

m.'ais' 

luyii 
^^ 

»-^' 

S| 

10.076 
23]  701 

3;;,e7l 

^'i^^.VbaL™:::-.:::::t::; 

^'ao 

3,94fl 
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£xj)orts  from  Sweden  for  1871. 


Articles. 


Brandy  and  spirits l^annor . . 

Butter cwt.. 

Ccrea]0 cubic  feet. 

Copper cwt. . 

Ecgs piece. . 

FisTi cw  t . 

Hides,  includiug  furs do . . 

Iron do... 

Lobsters piece. . 

Lead cwt.. 

Matches lbs. . 

Ore • cwt. . 

Oil-cake do . . 

Pitch  ...^ do.. 

Seed lbs.. 

Stone 

Steel cwt-. 

Tar do.. 

Timber cubic  feet.. 

Ware*  not  8i)eciiiod 

"Wares  re-exported 


Qoantil^. 


7,221 

66,321 

24,006.038 

85,343 

1,943,250 

1,258 

10.796 

5, 158, 817 

56.509 

2,688 

8,351,028 

279.843 

48,656 

4,039 

384,411 


T'alae. 


Total  value v 


isyi,  775 

242,246 

111,  950. 958 


I 


Rigiddar, 

3,406,030 

30,(I61,SM 

1,774,010 

58,297 

9,435 

38,  an,  437 

8^476 

40,390 

2,087.757 

139,921 

255,444 

S8,2n 

1».984 

233;  137 

1,572;  567 

7»,738 

57.681^061 

568,803 

15^423,949 


152,48S^»3 


The  value  of  exports  to  the  British  United  Kiugdoin,  £4,058,870,  vas 
nearly  one-half  the  total  value,  £8,471 ,432. 


EXPORTS  FROM  BRAZIL. 


Sugar. 

186C-.'07 117, 70i,  813  kilograms 

1868 It>9,e91,985 

1860 130, 065, 335 

1870 133, 263, 020 

1871 135, 315, 318 

Tobacco. 

1866-.'67 14, 837, 412  kilograms 

1868 13,746,665 

1860 11, 602, 033 

1870 : . . .  lo,  208, 071 

1871 16, 217, 227 

Coffee. 

1866-'67 189, 386, 362  kilograms 

1867-'68 213, 640, 938 

1868-'69 238, 041, 051 

1869-'70 186,838,237 

1870-'71 229, 590, 341 

Caoutchouc. 

1866-'67 ......   4, 720, 881  kilograms 

1867-.'68 4, 956, 127 

1868-'69 4,661,225 

1869-'70 4,  779, 411 

1870-'71. 4, 798,  321 


259, 508, 156  pouuds. 
264, 613, 876 
286, 759, 857 
293, 811, 895 
298, 334, 688 


32, 712, 591  pounds. 
30, 307, 781 
25,  779, 842 
33, 529,  f  97 

35, 774, 720 


417, 547, 320  pounds. 
471, 255, 181 
524, 816, 921 
411, 805, 244 
506, 176, 218 


10, 408, 301  pounds. 
10, 926, 957 
10, 276, 775 
10,637,344 
10,570,030 
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FAEM  STATISTICS  OP  GREAT  BEITAIN. 

rumor  made  the  British  wheat-crop  of  1873  much  smaller 

laa  usual,  even  reducing  it  20  per  cent.,  but  the  official 
hich  are  au  actual  census)  made  the  reduction  only  3  per 
unmber  of  occnpiers  of  laud  returned  was  667,187.    Ireland 

the  same  number.  The  average  extent  of  laud  for  each  hold- 
acres  in  England,  46  in  Wales,  56  in  Scotland,  39  in  the  Isle 

0  Jersey,  6  in  Guernsey,  and  26  iu  Ireland.  There  are  about 
tmeuts  (of  one-fourth  of  an  acre  to  one  acre)  to  laborers  in 

d,  including  those  of  smaller  extent,  246,000,  and  iu  Wales 
.1,100  in  Scotlaod.    The  number  of  acres  in  sach  allotmeats 

1  59,631. 

id  1,9^0,800  acres,  or  3C.5  per  cent,  of  the  Cultivated  land, 
■eais;  1,372,500  acres,  or  26  per  cent.,  io  green  crops  including 
1,837,500,  or  34.8  per  cent.,  iu  grass  under  rotation;  129,432, 
cent.,  iu  flax;   and  13,474  acres,   or  3  per  cent.,  in  bare 

an  increase  in  both  cattle  and  sheep.  The  stock  of  cattle  has 
sed  in  Ireland.  The  dry  seasons,  1870  and  1871,  caused  a 
)f  sheep  to  the  extent  of  two  and  a  half  million  bead.  The 
we  been  very  nearly  made  good. 

ifioii,  area,  acreage  under  crop*,  and  lite-atock  of  the  United  Kingdom. 


EnghmiL       SdoUatiiL 


lU  kind*  of  ciiipa.  bare,  fallow, 
»rn'Crop,  tocludlug  lK«a>  and 


7,501.7. 

3,719,318 
585.417 


15,  7(8,  MT 
19,704.338 
a,  WW,  873 


«,  639 


,7W>,'930 


40,998.817 
ll,8«e.94S 

ii,49a,»a 

S.IH,B9* 

B7i.iia 


:i™ge  nador  Eiwa  crops . . 

icreUfio-  trndar  grasa,  olov 
:T«iLgu  UD<lvr  pormaimtiit  ft 
anla,  Inrliidln!;  imbtu  or  gnat 
a.  cunrlCM,  utdplaDlatloui 


r. 


xsoe,iat 

ulTialsoi 


4,438.433    : 
li044,SI8 
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adi)e:s^da  to  statistical  repoijt.* 

TRACTICAL  HIKTS  FROM  AGRICULTURAL  STATISTICS. 

The  mcnibei's  of  tlw  X.'itioual  Ajt!;ricultnral  Coiip:rc5s  too  tlioroughly  ftpj»n»oi;itatUo 
importanco  of  a  syfttcmiitic  collection  of  Iho  facts  of  ii^icultuiT,  -wliicli  iu'c»s«irfly  in- 
cludo  tlioso  illustviitiDg  almost  every  hraiicli  of  natural  antl  social  si'icueo,  toreqiiirc 
an  elaborate  ar-^nment  to  prt>vo  the  utility  and  benetU'cnce  of  ngrictiltunil  statistics. 
The  range  of  such  facts  is  quite  too  wide  for  bodily  pix'sentation,  in  however  concise  ft 


^^nggestivo  of  grand  schemes  of  needed  imi)ro^ftomont,  perhaps  jirovocativo  of  whole- 
hoibo  criticism  and  stimulative  of  thought  and  suggestioji  for  tho  amolioration  and 
a<lvanccmcnt  of  American  agriculture^.  A  brief  consideration  of  tho  means  and  s^ipli- 
anccs  of  statistical  collection  may  also  be  deemed  appropriate  and  timely. 

USES   OF  AGIUCULTCUAL   STATISTICS. 

It  is  the  ju-ovinco  of  agricultural  statistics  to  measure  the  extent  of  our  viWt  v> 
sources ;  to  ccntj*ast  tlse  actual  with  tho  possible  in  proiluotion,  by  living  examples  «)f 
jiccomplished  results :  to  weigh  the  etfeet  of  overprotluctioa  iu  tho  <limiuntion  of 
juices ;  to  illustrate  tlie  folly  of  dependence  on  distant  and  uncertain  marketfi forpri- 
raary  products;  to  show  tho  con-elation  of  the  indastries,  and  tho  advantage  of  iing- 
menting  numlx-i-s  of  consumers  upon  the  prices  and  profit*  of  ogriculturo;  and  to  mark 
the  progress  of  the  sciences  in  their  apidication  to  the  business  of  tho  cultivator,  and 
to  aid  the  rnralist  in  keeping  pace  with  such  ^irogress. 

There  is  great  activity  of  st-atistical  inquiry  at  the  present  time,  and  but  little 
patience  of  investigation;  there  is  frequency  and  llippancy  in  statement,  but  less  of 
accuracy  and  thoroughness.  There  is  a  feverish  desire  to  accomplish  the  census  of  a 
continent  iu  one  day,  and  proclaim  its  results  the  next.  Few  take  time  to  weigh  facts, 
sift  en-or  from  truth,  and  reach  broad  and  philosoj)hical  conclusions.  What  is  wanted 
in  st-atistics  is  more  of  thought  and  less  of  Hurry,  more  industry  and  less  precipitanor, 
sounder  judgment  and  less  zeal  without  knowledge.  Fewhavo  yet  learned  tne  logic 
of  statistics,  and  some  oven  of  our  lawgivers  are  i)rone  to  build  by  proxy  tho  frame- 
work of  their  political  economy,  and  liablo  to  give  it  a  fantastic  uud  iucougmoas  finish. 

THE  nilKADTlI  OV  OUn  STATISTICAL  FIELD. 

When  wo  consider  that  less  than  a  thinl  of  the  area  of  tho  States,  and  less  than  a 
fifth  of  the  entire  domain  of  tho  United  States,  is  mapped  mto  farms,  and  itsmembcr 
tliat  of  this  farm-area  only  one-fourth  is  tilled  or  mowed ;  and  when  wo  fiurthcr  reflect 
that  tlic  aveitigo  yield  per  acre  could  bo  doubled  if  the  many  could  l>e  brought  unto 
the  plane  of  the  few  in  tho  practico  of  intensive  culture,  then  we  begin  to  realize  Wna* 
numbers  our  country  is  capable  of  feeding,  and  what  waste  of  tou  and  effort  comes 
from  neglect  of  tho  economical  lessons  taught  by  the  statistics  of  scientific  agricnltorp- 

Wo  now  know  rtiat  our  wheat  occui)ie8  an  area  less  than  tho  surface  of  South  Caro- 
lina; and,  if  the  yield  should  equal  that  of  England,  half  of  that  ftcreago  would  suffice. 
We  know  of  our  national  cro]),  maize,  which  grows  from  Oregon  to  Florida,  and  yearly 
waves  over  a  broader  liold  than  all  the  cereals  beside,  that  it  covers  a  territory  not 
larger  than  tin?  Old  Dominion,  and  might  produce  it«  amplest  stores  within  narrower 
limits  than  the.  ]>resent  boundaries  of  Virginia.  The  potato-crop  could  grow  in  the  area 
of  Delaware,  though  yielding  less  than  a  iiuudred  bushels  per  acre;  tho  barley  forow 
brewing  requires  less  than  the  area  of  a  half-dozen  counties;  and  tho  weed  of  aolaoe, 
suflicient  to  glut  our  own  and  European  markets,  is  grown  on  tho  area  of  a  county 
twenty  miles  square. 

STATISTICAL  TKST  OF  CCKllEXT  PllACTICES. 

The  dictum  of  the  poet,  "  Whatever  is^  is  right/' must  have  in  agriculture,  as  in  morals, 
a  restrict<'d  acceptation.  The  prevailing  practice  may  have  an  obvious  and  OTcna 
specious  reason  for  its  existenc<»,  when  its  contravention  by  science  and  exiwrimental 
test  is  undeniable.  W(^  often  fail  to  do  what  wo  know  is  best,  because  custom  has 
made  easy  what  has  become  liabitiial.  The  deductions  of  agricultural  statistics  reveal 
many  a  ptqiular  (;rror  or  short-coming  in  agricultural  practice.  Perhaps  I  may  oo* 
better  ilhistrato  tli<i  province  and  i)roper  use  of  this  science  than  by  a  few  osamples 
showing  the  prevalence  of  such  mitsccmception  and  remissness  in  ditfercnt  sectioiia  <rf 
our  connnon  countiy. 

*  Bcdnjr  an  ft<ldrcas  <li>liv«M^,<l  by  tl«^  Stiitistician.  partly  in  explanation  of  the  Atatistical  oporatioi* 
of  tliis  Department,  at  tbo  JS'atio'ual  Agricnltaral  Congress,  at  Atlanta,  Georgia,  May  14, 18T4.  • 
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THE  WEAK  POINT  IN  NEW  ENGLAND  AGRICULTURE. 

The  avor:ij;o  fnrmcr  of  tlio  Eastern  Statea  disregards  tho  lopjic  of  facts  which  reveals 
!icces3  only  in  hi^h  culture.  His  brother  of  tho  West  has  cheap  lands,  very  fertile, 
asily  worked,  without  ohstructious  interfering  with  tho  most  varied  oniplo.Nincnt  of 
gricultural  machiucr>'.  His  own  lauds  uiay  bo  low  in  price,  because  poor  in  plant- 
jod ;  his  sons  have  gone  into  trade  and  manofactures,  and  to  virgin  soils  toward  the 
unset;  his  surplus  earnings  have  gone  to  the  saving-bank,  or  to  Illinois  or  Kansas,  as 
loan  at  10  i^er  cent.,  until,  rheumatic,  and  declinmg  Avith  age,  ho  fiuds  production 
Iso  declining,  his  herds  and  ilocks  decreasing,  and  the  conclusion  inevitable  that 
farming  does  not  i»ay.*  Labor  is  scarce  and  high  because  in  demand  by  olhcr  indius- 
L-ies,  which  iu  turn  offer  high  prices  for  farm-products;  fertilization  is  needed  evcry- 
'horo,  draining  in  many  situations,  and  irrigation  in  some  others.  But  these  things 
ost  money,  and  ho  has  neither  the  ambition  nor  tho  oonfulcnco  for  its  expenditure, 
nd,  worse  still,  in  many  instances' tho  money  is  lacking.  These  may  be  potent 
^aeous  for  discouragcmciit,  but  they  do  not  prove  that  farmin^j  there,  with  money, 
outhy  enterprise,  and  skill,  may  not  bo  highly  profitable.  And  the  teaching  of 
atistics,  in  oxamplos  of  high  success  with  high  culture,  disproves  the  current  assump- 
on  of  unprofitableness.  There  aro  numerous  cases  in  which  tho  gross  return  j)cr  acio 
as  been  nondreds  of  dollars  instead  of  tens.  I  know  an  instanco  there  iu  which  a 
amnion  vegetable,  usually  known  in  field-cnlturo  rather  than  in  gardening,  retnrne<l 
I  1873  f  12  for  every  day  s  labor  expended  on  it.  The  lesson  of  statistics  of  Great 
ritain,  of  Holland,  of  all  countries  of  dense  population,  proves  success  to  bo  only  pos- 
blo  by  enriching  the  soil  and  increasing  tho  yield.  Though  MaSv<;achusotts  farmers  con - 
lituto  Dut  one-eighth  of  tho  aggregate  of  all  occupations,  there  is  no  reason  why  they 
iould  not  be  able  to  feed  all,  if  Great  Britain  with  one-sixteenth  of  her  population  can 
iTnish  more  than  half  her  required  food-supplies.  And  if,  in  t  ho  present  stato  of  Mas- 
usbnsetts  agriculture,  the  value  of  her  annual  product  l>e  ^442  to  each  farmer,  while 
io  cultivator  of  the  rich  prairie  Stato,  Hlinois,  cams  but  $560,  (and  in  i>oint  of  fact  it 
\  probable  that  unenumerated  products  of  the  former  Stato  would  swell  tho  total  to  tho 
itter  figures,)  then  tho  i-esults  of  iut'Onsivo  culture  throughout  tho  CommonweaUli 
•ouJd  be  comparatively  munificent.  This  is  a  valuable  le^on  which  Kow  England 
rill  altimat^ly  loam  from  statistics,  far  more  thoroughly  than  is  now  known  and  prac 
iced  by  a  few  of  her  best  cultivatocs. 

A  WESTERN  I^VLLACY. 

Tho  West  has  also  much  to  gain  from  tho  teachings  of  statistic^}.  Iowa,  vigorous  and 
mbitioaBy  too  young  for  despondency,  is  in  a  spasm  of  indignation  against  monopoly 
ad  an  excess  of  middlemen,  and  yet  in  trade  and  transportation  she  has  but  8  per  contl, 
r  little  more  than  half  tho  proportion  of  tho  Middle  States.  Sho  may  h.'ivo  too  many 
ad  too  greedy  go-betweens,  and  sho  needs  justice  iu  the  transportation  of  her  products; 
•lit  those  evils  remedied,  tho  burden  of  her  trouble  would  still  remain.  Tho  great  difii- 
ulty  is,  her  corps  (^ industry  hasGl  percent,  offarma^e  inaicnd  of  25.  Doiiblo-traok  rail- 
oaOBf  canahi  vexed  with  steam-propellers,  grange-association,  free-trade,  and  every 
ther  fancied  boon  obtained,  sho  wUl  still  remain  in  comparative  iK>verty  and  positive 
iiscontent  while  she  continues  to  have  less  than  14  per  cent,  of  her  people  engaged  in 
oanafacturing  and  mechanical  industry.  History  does  not  point  to  a  ])ermauently 
»rosi>erouB people  having  such  preponderance  of  population  in  agricultural  pursuits. 

FOIJLY  OF  FOXIEION  DEPENDENCE. 

Minnesota  is  only  happy  when  tho  people  of  Great  Britain  are  supposed  to  bo  in  dan- 
;cr  of  starvation.  That  danger  is  greatly  overestimated.  Statistics  will  show  that 
n  eome  years  but  3  per  cent,  of  our  wheat-export,  and  but  a  tritting  proi>ortio:i  in  any 
icason,  can  be  sold  to  any  except  subjects  of  Great  Britain.  On  one-sixteenth  tho  area 
»f  that  island  is  grown  in  a  good  year  one  hundred  million  bushels  of  wheat ;  iu  an 
ivcrage  season  ninety  millions;  and  in  fifteen  years,  from  1858  to  1S72  inclusive,  tho 
leficicncy  made  good  by  importation  was  a  fraction  less  than  sixt>'-Hix  niiliions  per 
uinara.  Could  home-culture  bo  ortended  to  meet  this  demand,  tho  total  bn^adih 
•equired  woidd  be  equal  to  one-ninth  the  surface  of  Minnesota.  An  increase  in 
he  average  yield  of  wheat  in  Franco  from  fifteen  bushels  to  eighteen,  by  a  small 
lilvaiico  in  culture,  would  fully  equal  tho  British  deficiency,  as  was  recently 
itated  by  tho  well-known  statistician,  Mr.  James  Caird.  Russia,  with  her  biT>ad 
md  cheap  acres,  also  stands  near  to  compete  for  this  deficiency.  Minnesota,  mean- 
rhile,  aalier  crop  is  maturing,  can  never  ascertain  whether  the  want  will  be  forty 
nillious  or  ninety,  or  whether  tho  homo  price  will  be  50  cents  or  SI,  or  tho  ulti- 
nato  result  debt  or  competence.  And  yet  70  per  cent,  of  the  cultivated  area  of 
tlinnesota  is  put  in  wheat,  and  57  i>er  cent,  of  her  people  aro  engaged  in  its  culriva- 
ion ;  8  i>er  cent,  in  sending  it  to  market :  a  large  proportion  of  its  14  per  cent,  of 
acehanics  and  manufacturers  aro  building  mills  and  grinding  wheat ;  and  its  21  per 
cnt.  of  professional  men  expect  much  of  their  income  from  wheat.    There  aro  reasons 
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why  wheat  should  ho  temporarily  grown  there,  but  dependence  upon  foreign  maiketB, 
evidently  felt  by  many,  for  a  permanent  and  increasing  demand,  is  shown  by  statistics 
to  be  foolish  and  futile.  Tlio  home-market  is  the  only  reliable  and  permanently  valn- 
able  one  for  this  cereal,  and  the  nearer  to  the  place  of  growth  the  surer  and  larger  tiie 
benefit  derived. 

THE  ERROR  OF  THE  SOUTH. 

The  cotton  States  have  been  especially  persistent  in  disregarding  the  teachings  of 
statistics  and  defying  the  laws  of  political  economy.  Every  intelligent  pablidst  knows 
that  a  certain  amount  of  money,  say  a  present  average  of  $300^000^000,  may  be  derived 
from  cotton.    If  the  average  quantity  is  increased  the  price  dmiinishes,  and  vice  verm. 

If  lluctuations  are  frequent  the  speculator  or  manufacturer,  and  not  the  prodacer, 
derives  au  advantage.    If  you  choose  to  produce  five  million  bales,  yon  obtain  10  cents 

Scr  pound  and  lose  money ;  if  you  grow  but  three,  yon  get  20  cents  and  obtain  a  profit. 
'oAv  it  is  bettor  for  the  world,  and  in  a  series  of  years  better  for  the  grower,  to  pro- 
tluco  regularly  enough  to  supply  the  current  wants  of  the  trade  at  amemnni  and  romn* 
ucrative  price,  or  as  near  a  regular  supply  as  possible,  for  the  vicissitudes  of  the  season 
will  inevitably  cause  injurious  fluctuations  despite  the  highest  effort  of  human  wisdom 
and  foresight.  As  the  uses  of  cotton  increase,  and  markets  are  extended  throughout 
the  world,  its  manufacture  will  bo  enlarged,  and  its  culture  should  obtain  coirespond- 
ing  enlargement.  To  overstep  the  boundary  of  current  demand  and  glut  the  market, 
may  be  ])iea8ing  to  the  speculator  and  to  the  manufacturer,  so  far  as  he  combines  spec- 
ulation with  weaving,  but  it  is  death  to  the  grower. 

There  is  much  false  reasoning  on  this  matter.  A'planter  may  truly  affirm  that  he 
obtains  $30  per  acre  for  his  cotton  and  but  $25  for  liis  com,  and  ho  thereupon  and 
therefore  declares  that  he  will  plant  no  more  com.  Let  all  act  upon  this  sugges- 
tion, and  instead  of  $55  for  the  acre  of  cotton  and  that  of  corn,  the  total  return  of  the 
two  aoresof  cotton  will  be  but  $30.  A  surplus  of  com  may  be  put  into  meat,aiid 
wool,  and  whisky,  or  used  to  eke  out  a  scarcity  of  some  kind  of  forage  for  anixnals; 
but  a  surplus  of  cotton  must  wait  for  the  slow  grinding  of  the  mills  of  the  fabricatiDg 
gods,  usually  until  disgust  at  low  prices  reduces  production  correspondingly. 

Thus,  while  cotton  is  and  long  will  be  the  leading  product  and  the  most  prontable  field- 
crop  at  fair  prices,  its  prominence  in  the  list  has  kept  and  is  now  keeping  these  States 
in  comparative  poverty,  which  is  nnnecessary  as  it  is  inconvenient  and  u^nriona.  It 
does  not  produce  money  enough  to  ^ve  wealth  to  a  i>opulation  of  nine  mmions.  The 
other  crops,  instead  of  barely  equaling  in  the  aggregate  the  receipts  from  thiSj  ehonld 
represent  at  least  $4  for  every  one  of  cotton,  llie  census-record  of  prodnction  in  these 
States  is  but  $5i8,000,000 ;  the  record  should  be  made  to  read  $1,500,000^ 
With  three-fourths  of  the  pieoitle  of  ten  States  employed  in  agriculture,  thevaliMof 
a^ciiltural  products  exceeds  but  little  that  of  the  States  of  New  York  and  Penn^ylra- 
nia,  whore  only  one-fourth  are  so  employed.  The  averages  for  each  person  empUnfsdin 
agriculture  in  those  States  arercMspectively,  as  deduced  from  the  census,  $677  ana  (707, 
while  those  of  Georgia  and  Mississippi  are  $239  and  $282.  For  the  ten  States  tho  STV* 
ase  is  $267 ;  for  the  four  populous  Middle  States,  $686.  Even  the  States  prodadiig 
cheap  com  show  a  larger  return,  the  average  for  one  man's  labor  in  the  five  States  be- 
tween tho  Ohio  River  and  the  lakes  being  $4d8,  while  the  six  sterile  Eastcum  Btatas 
proilnco  $490  for  each  farmer.  It  may  bo  the  census  is  less  complete  in  the  oottoo 
States,  but  it  is  undeniable  that  agricultural  industry  makes  a  smaller  aggrc^gateis- 
tum  there  than  in  any  other  section.  Nor  is  the  reason  wanting ;  it  is  due  to  thopnBi' 
ucnco  of  cotton,  the  return  for  which  is  substantially  a  fixed  quantity,  and  the  ns^wt 
of  all  other  resources. 

Let  us  glance  at  the  topography  and  capabilities  of  this  section.  The  area  oceopkd 
by  cotton,  allowing  10  per  cent,  addition  to  usual  estimates,  is  loss  than  one-forti0Ui<tf 
the  surface  of  these  States ;  it  is  but  one-thirteenth  of  tho  proportion  actually  ooeapiBd 
as  farms.  Forty-six  per  cent,  of  the  census  crop  was  grown  in  81  counties,  which  iff 
all  that  profluce  as  much  as  ten  thousand  bales  each ;  and  77  per  cent,  grow  in  Slo 
counties,  making  not  less  than  live  bales  each.  Tho  total  acreage  in  cotton  is  scandf 
moro  than  ouc-sixteenth  of  the  surface  of  Texas.  Wliat  is  to  bo  dono  with  the  otbff 
fifteen -sixt^^enths  f  A  very  largo  proportion  of  tho  area  of  these  States  is  unadspted 
to  cotton,  either  by  reason  of  elevation  or  of  soil. 

There  is  no  other  section  of  the  country  with  n^sources  so  varied ;  none  preflentiBg 
such  a  field  for  new  and  promising  enterprises.  Competition  is  possible  with  the  M' 
islands  in  oranges  and  bananas  and  other  fruits  in  Florida,  and  with  New  YerkUM^ 
Michigan  in  apples  and  other  fruits,  on  tho  table-lands  of  tho  Alleghanies.  Moze  than 
half  the  value  of  all  cotton-exports  is  paid  for  imports  of  sugar,  which  could  and  sbooU 
all  l>e  grown  in  these  States.  But  one  pound  in  ton  of  the  required  supply  is  xtf^ 
made,  ui>on  a  smaller  surface  than  half  of  a  single  county  twenty  miles  aqnare.  t^ 
demand  of  the  world  for  oils — cotton,  rai>e^  j>a7ma-cAri9^(,  and  many  other-^  laig0> 
and  prices  are  remunerative,  and  this  section  is  i>oculiarlv  adapted  to  their  prodii^ 
tion.  A  hundred  million  i)onnds  of  cheese,  to  compote  with  an  equal  quantity  In  B«v 
York,  without  danger  of  glutting  the  market,  conld  bo  made  from  grasses  of  the  gUdM 
that  grow  on  lands  costing  one-twentieth  the  value  of  Empire  State  pofltiUM.   Mix* 
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than  two  liundrod  millious  of  acres  of  these  States  are  covered  with  wood,  aud  the  as 
is  still  brought  into  requisition  to  girdle  the  monarchs  of  the  forest,  and  await  a  slow 
decay  for  replacing  fields  worn  out  by  a  wasteful  culture,  while  a  timber-famine 
threatens  other  sections  of  the  country,  and  a  thousand  forms  of  woody  fabrication 
can  readily  be  transmuted  into  gold — at  least  into  greenbacks,  which  seem  to  be  pre- 
ferred to  gold  in  certain  districts.  Even  the  forest-lands,  certainly  those  of  the  coast- 
belt,  are  covered  with  wild  grasses,  only  partially  utilized,  which,  in  connection  with 
the  nerbage  of  the  prairie  sections,  are  worth,  in  flesh  and  wool,  at  a  meager  estimate, 
half  the  value  of  the  cotton-crop.  The  list  might  be  increased  indefinitely.  With  the 
introduction  of  the  best  machinery,  the  most  economical  methods,  and  the  most  effi- 
cient means  of  fertilization,  with  well-directed  and  persistent  labor,  adapted  to  the 
wjtnts  of  all  classes  of  workers,  the  present  population  is  amply  sufficient  to  double  the 
gross  product  of  agricultural  industry,  and  far  more  than  double  its  profits. 

SOUrnERN  MAXUFACTUIOXG. 

I  have  hitherto  only  spoken  of  agricultural  industry.  The  suggestions  relative  to 
the  necessity  of  other  productive  industries  in  the  West  apply  with  augmented  force 
to  the  South.  While  tne  proportion  engaged  in  them  ranges  from  14  per  cent,  in  Iowa 
to  24  in  Ohio,  it  only  runs  &om  3  per  cent,  in  Mississippi  to  6  i)er  cent,  in  Georgia. 
The  intelligent  planter  of  Georgia  knows  perfectly  well,  by  the  test  of  local  experi- 
enee,  that  the  manufacture  of  cotton  in  his  State  ib  far  more  remunerative  thiui  the 
same  business  in  Massachusetts,  not  only  on  account  of  saving  freights  and  commis- 
sions both  on  raw  material  and  manufactured  goods,  but  in  the  greater  abundance  and 
cheapness  of  labor.  It  might  bo  considered  a  mr  division  of  the  crop,  and  certainly  a 
generous  one  on  the  part  of  the  South,  to  keep  one-third  for  heme  manufacture,  to 
send  a  third  to  the  North  for  manufacture  into  finer  goods,  and  the  remaining  thkd  to 
Europe.  This  would  insure  a  steady  and  imp^ratiye  demand,  and  a  great  enlargement 
of  not  profits.  If  you  can  do  this  without  a  tarifiT.  yon  can  affora  to  let  the  tariff 
slide ;  if  not,  far  better  for  twenty  years  a  tariff  utterly  prohibitory  of  aU  cottons  than 
to  toirego  this  opportunity  to  make  the  country  prosperous  and  rich  beyond  your  pres- 
ent imaginings. 

There  is  no  good  reason  why  Vhrginia  should  not  equal  Pennsylvania  in  manufactur- 
ing and  mining  production,  as  she  ever  does  in  resources  of  mine  and  forest.  There  is 
no  sufficient  cause  why  25  per  cent,  of  the  ]>eople  of  Pennsylvania  should  produce  in 
agriculture  a  value  of  $52  annually  for  each  inhabitant  of  the  State,  while  5&  per  cent. 
m  the  people  of  Virginia  should  only  di^de  $42  per  head  of  total  population.  The 
influence  of  home  markets  on  prices,  with  the  reflex  influence  of  prices  on  feitUization 
aifd  oidtore,  is  sufficient  to  answer  lor  all  this  difference.  I  ask,  in  all  sincerity  and 
deferance,  if  it  is  manly  or  Just  to  decry  others  who  take  advantage  of  opportunities 
enjoyed  in  equal  fullness  by  ourselves,  while  we  utterly  refuse  to  use  them  f  In  this 
connection  ]^rniit  me  to  repeat  what  I  said  years  ago,  in  the  sincerest  and  most 
friendly  spirit,  of  the  unsurpassed  facilities  for  mining  and  manufacturing  enjoyed  by 
the  southern  portion  of  the  Atlantic  slope : 

''Thia  path  of  progress  has  been  equally  open  to  all ;  laws  supposed  to  favor  a  diver- 
sified inonatry  have  been  applicable  to  all  States  aUke ;  the  best  water-power  and  the 
cheapest  coal  are  in  States  that  make  no  extensive  use  of  either ;  milder  climates  and 
superior  fecilities  for  cheap  transportation  have  furnished  advantages  that  have  not 
been  transmuted  into  net  profits;  and  yet  such  conmiunities,  daily  inflicting  irrepar- 
able injuries  upon  themselves  by  neglecting  the  gifts  of  God,  and  spuming  the  labor 
of  man,  are  wont  to  deem  themselves  iojured  by  the  prosperity  flowmg  from  superior 
industry  and  a  practical  political  economy.'' 

THE  COLLECTION  OF  STATISTICS. 

Leaving  considerations  bearing  on  the  value  and  uses  of  agricultural  statistics,  a  few 
thoughts  may  be  essayed  upon  means  and  appliances  for  statistical  collection.  More 
attention  is  now  drawn  to  this  subject  than  ever  before.  It  is  work  that  requires 
great  industry  and  conscientiousness  in  collecting  and  arranging,  aud  presupposes  in- 
telligent appreciation  and  willing  co-operation  on  the  i>art  of  the  people.  Hence  sta- 
tistics 18  a  science  that  did  not  flourish  in  the  dark  ages.  There  is  even  now  great  dif- 
ficulty in  statistical  collection,  on  account  of  popnlsf  ignorance  and  prejudice,  in 
European  countries,  and  not  a  little  in  our  own  country.  There  is  yet  in  many  minds 
a  sospicion  that  the  census  marshal  is  only  a  harbinger  of  the  tox-gatherer.  As  an  ex- 
treme illustration,  the  State  census  of  Ohio  return^  38^000,000  ]>ounds  of  tobacco  as 
the  cnm  of  1869;  the  General  Government,  which  levies  a  tax  on  tobacco,  obtained  re- 
turns of  only  18,000,000  for  the  same  crop.  Ordinarily,  the  census  makes  larger  figures 
than  State  assessors.  For  instance,  in  the  same  State,  the  United  States  reported 
15^000,000  bushels  of  wheat  in  1860,  and  the  State  only  12,000,000.  IntcUigeat  people 
ahould  combat  this  prejudice  among  tlieir  neighbors,  andeducate  them  as  to  the  value 
to  themselTes  of  an  accurate  knowfedge  of  local  resouroes. 

Tb»  means  employed  and  lines  of  investigation  undertaken  in  the  cotpitries  of  the 
globe  which  eneonrage  systematio  collection  of  agricnltusal  statistics  are  of  great 
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vohiii;^  ♦vtiy  portion  of  tbo  territory  of  a  countrj',  can  only  coniinaud  success  with 
the  II id  of  tlic  tli«»ijity  ami  authority  of  govenimeiit.    Tlio  European  ^ovemments  are 
\c*ry  •joiuiiiliy  coiuiilittwl  to  sonic  system  of  obtaining  the  acreage  cultivated  annually 
iii  Ihc  ]5iiiuipal  fa iin-ei"oi)»,  though  not  all  of  them.    In  this  respect  they  are  in  nd- 
vanet;  of  <»nr  owi;.  ^vhich  has  never  inclufled  in  census-laws  a  provision  for  this  initial- 
}>oiiir  ill  fjtatistiral  inquiry.    Ilio  agricultural  census  of  Great  Britain^  which  isamuinl, 
is  almost  couiiiied  to  an  enumeiation  of  fann-animals  and  t lie  establishment  of  the 
aroa  oi.'  each  <'rop.    The  quantity  Incomes  a  matter  of  estimate.    In  this  country  wo 
:in'  left  to  gi!(?.s.s  tlie  size  of  our  tiolds,  and  tlift  rate  of  production,  and  only  once  in  ton 
yeai*:^  <lo  avo  venture  to  obtain  a  record  of  gn)S8  quantities.    These  quantities,  in  tlio 
Insi'  oi'  (citals,  may,  and  often  do,  varv  :}00,000,000  bushels  in  a  sliigle  year.    The 
census  of  I.tGU  luacfe  the  corn-crop  of  tlio  ]>revious  yt^ar  8;i?i.000,0C0  bushels;  thai  of 
i^7U  credited  but  7i.»O.000,0O0  to  the  crop  of  l5!i>9;  whereujion  shoi-t-sighted statist idiirw 
ju'oclaim  a  ?;reat  decline  in  the  culture  of  maize.    Such  an  assumption  is  utterly  un- 
luuiided.    Not  only  is  the  aggregate  quantity  inci-etising,  but  the  i-atio  to  population— 
buslicls  per  capitii-^in  certxiinly  not  decreasing  in  any  marked  degree.    Tho  crop  of  the 
year  1S51>  was  considered  a  failure,  when  Illinois  actually  obtained  130,000,000  bushels. 
tliou;;h  expecting  in  the  previous  July  fully  230,000,0(K>.     S^>  in  wheat,  tho  apparent 
iucreajio  fn»m  17u,0t»0,tK)0  to  287,000,000  bushels  is  deceptive  in  a  less  degree,  ami  ]iar- 
tially  «luc  t4>  th«  exceptionally  inci-ea-sed  yield  of  18<i9.    The  need  is  imperative  fur  a 
cv'Urtiis  at  least  eveiy  liflh  year,  and  an  agricultural  census,  embracing  aix»a  and  quan* 
tliy  and  number  of  i'arm-«inimals,  should  be  taken  yearly.    Agitation  should  be  eou* 
tinned  till  tho  people,  and  the  Congress  that  doers  their  bidding,  shall  bo  educated  up 
to  tho  realization  of  such  a  necessity. 

Th(^  State  govenimcnts  have  an  important  work  to  do  in  this  direction.  Qhiobas 
long  and  suc(rcssfully  taken  the  initiative;  Minnesota  and  Kansas  have  made  n  toave 
lieginning:  Iowa  takes  a  comparatively  full  agricultural  census  biennially,  and  Kew 
York  and  Massachusetts  have  made  quite  thorough  work  in  decennial  periods  inter- 
:ncdiatc  1  o  tlux^o  of  the  national  census.  Other  States  have  made  partial  onumerati(Hifl. 
I  am  glad  1o  leani  that  Georgia  has  commenced  Uio  work,  and  I  hope  all  the  people 
will  aid  in  making  it  a  thorough  one.    Most  of  tlio  States  have  literally  done  nothing. 

The  collection  cf  agricultural  statistics  has  be<'n  made  an  important  function  of  tiio 
Department  of  Agricultun*,  in  accordance  with  its  organic  act.  It  gathers  the  official 
rcctirds  oi  loreign  governments,  societies,  technical  schools,  and  those  of  individual 
workers  in  experimental  science;  of  the  United  States  census,  of  Stato asseesore,  wwl 
c-f  agricultural  organizations;  and,  in  addition,  haft  an  enthnsiastio  cordis  of  reporteu 
in  ail  sections  of  the  United  States,  working  un.<ielfishly  for  the  l>onelit  of  local  agri' 
cr.lturc  and  for  tho  general  weal,  and  monthly — sometunes  ofteucr — aiding  in  a  com- 
prehensive and  systematic  investigation  uikmi  anv  topic  deemed  practical  and  inipor- 
tant,  sometimes  reaching  the  whole  country  and  sometimes  of  limited  range.  The 
work  includes  the  reporting  the  condition  of  growing  cro])s,  the  comxinrative  area  in 
cu  hi  vat  ion,  and  ultimately  the  estimated  pi*oduct.  It  has  proved  the  most  reliaWfi" 
source  of  current  information  obtainable,  has  been  increasing  in  cfilcicncy,  and  can  be 
riMidered  still  mortj  ellicient.  It  is  of  course^  not  a  eensiLS,  and  is  not  so  regarded.  lu 
tlie  older  and  settled  States,  as  to  principal  crops  and  numbers  of  f arm^animals,  tbo 
« legree.  o  f  rcli  abi  lity  has  comjiared  favorably  with  tho  results  of  an  average  census,  and  iii 
t;(>mo  ]>oints  has  far  exceeded  in  comi)let4»ness  and  accuracy  the  results  of  several  State 
^'numerations,  in  Kansas,  for  instance,  it  proved  the  assessors*  enumeration  of  sliwp 
to  be  little  moro  than  half  tho  real  numbers  in  the  State.  Tho  official  enumeration  of 
fjiiui-aniinals,  in  every  State  or  Tenitory  west  of  Missouri,  either  by  census  or  assessor, 
is  exe(?e<liiigly  incomplete.  In  the  minor  crops,  and  in  all  crops  in  new  States,  theww 
moie  or  ie:,:iine<miplet<?nessor  inaccuracy  in  tho  estimates  of  the  Department,  from  the 
lu-esent  i:  .'Cisj^ity  of  the  case,  as  there  is  in  many  points  in  State  and  national  eunmcr- 
alions. 

Oiilv  Oh:-)  lias  for  any  considerable  )>erio<l  mode  such  enumeration;  afewothorshaw 
l.>arely  e(>ni»!!enecd  the  work;  tho  great  State  of  Illinois  only  returns  stoek  and  two  of 
tlu-  priiiciMal  ci\»j:s;  and  all  of  these  publii.'ations  are  too  late  by  months  to  aidinl^r* 
feet  in;;  1  )i';):irf  niont  estimate:?.  There  is  also  a  ditlicuUy  in  cMistant,  sometimes  eno^ 
nious.  iiu<iii:itioiiH  iji  cultivated  area.  Tho  wheat-crop  in  Ohio  nmy  in  one  year  be 
tf,(»(.t>.UiU  hush;  1>».  inauot  her  2^,000,000.  Vet, in  the  settled  States,  especially  as  topri«- 
lipiil  croys,  nj.pvoxiuiated  accuracy  has  been  attaiue<l.  For  seven  ycars^the  Imnofe 
cijtimatcs  «A  iai.h  year  were  based  respectively  on  those  of  the  preceding:  theesti* 
nuUejl  i»v  rci.iit;j-v  ci'  the  previous  yoai'^s  crojj  was  returned  for  each  county,  and  the* 
local  viTuiii.^  \\\'iv  ct»mi)ined  with  due  refei'enee  to  the  relative  crop-value  of  each  coun- 
ty, 1o  form  an  accurate  State  average.  In  this  time,  not  one  scintilla  of  aid  wf»  ob- 
t  aiiK'd  elt  iier  i  I'oin  local  ollieial  upturns  or  unoHlcial  e^timate^.  What  could  be  expected 
in  such  a  ease  but  discrepancy f  OpiKirtunlty  for  vei'itication  wjw  naturally  a\raitttl 
with  misgivings.    AY  hen  tbo  census  was  ccmlplete,  the  estimates  and  the  i-otwrna  ol 
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omestic  nnimnls  were  as  nearly  alik«  as  two  iudepeudciit  enumerations  could  l)c  ex- 
ected  to  l»o.  Tlie  com-croi)  had  met  sudden  disaster  by  early  frost,  and  the  expected 
ield  in  Au;;ust  had  been  relentlessly  reduced  in  October  by  more  than  40  jxa*  cent., 
([ual  to  the  enormous  difference  of  90,000,000  bushels;  the  census  showed  a  reduction 
nly  about  2  ])er  cent.  less.  The  figiu-cs  for  wheat  were  still  closer.  In  fact,  the  sub- 
lautial  identity  on  all  important  points  was  remarkable.  Was  this  mere  guess-work, 
r  somotlung  more?  The  same  year  the  estimate  of  wheat  in  Minnesota  was  deemed 
K)  larpe  by  hK'al  ofticial  authority,  yet  the  census  sustained  the  accuracy  of  the 
ational  estimate,  and  proved  the  State  enumeration  incomplete.  A  highly  esteemed 
iiral  publicist,  in  New  York,  called  in  question  the  Department  estimate  of  wheat  of 
lie  same  yeiu*,  as  quite  too  high  both  for  New  York  and  the  entire  country,  and  yet 
lio  census  figures,  afterward  ]>ublished,  were  higher  still. 

In  the  South,  with  a  gap  of  yean*  in  its  comparisons  of  production,  its  ijidustrial  dis- 
iirbances  amounting  to  convulsion  and  partial  destruction,  eaual  accuracy  was  impos- 
ible,  and  of  course  unattained.  Information  concerning  tne  cotton-crop  has  been 
lOl^'  conqdete  and  of  greater  accuracy  than  all  other  cun-ent  data  upon  that  subject. 
I  is  true  that  tlw  preliminary  estimates  nuulo  during  the  picking  season  have  usually 
een  under  rather  than  over  the  actual  outcome;  and  commercial  estimates  have  iisu- 
Uy  hcen  placed  about  10  per  cent,  higher.  The  result  has  been,  whenever  a  crop 
ecidedly  short  lias  occurred,  as  in  1871,  the  commercial  auth(U'itics  liave  been  sadly  at 
iult. 

As  to  acreage  generally,  of  all  our  crops,  there  has  been  no  reliable  authority,  no  basis 
rhatever  beting  furnished  by  the  census,  and  none  by  States  with  vcr>'  few  exceptions. 
'heDepartmenthas  attempted  estimates,  deducinccro]>-acreage  from  cstimatesofaggrc- 
ato  proiluction  and  estimated  yield  per  acre.  >iow  while  a  county  estimate  of  total 
•roduct  is  liable  to  be  slightly  too  loWj  the  estimat-ed  yield  per  acre  is  quite  apt  to  be 
lightly  too  high,  and  if  uDcorrecteil  it  would  neccesarially  make  the  area  of  crops 
oo  small,  a  tendency  against  wldch  I  have  continually  had  occasion  to  labor.  Some 
ritics  have  flatly  disputed  this  tendency  to  overestimate  the  j'leld  per  acre,  but  they 
lave  done  it  iii  ignorance  of  proven  facts.  From  this  consideration  I  have  for  years 
<?lieTed  that  the  reportoil  cotton-acroago  might  bo  proven  by  accurate  enumeration 
omowhat  too  low,  but  have  not  felt  authorized  to  enlarge  it  without  ]>ositive  proof 
hat  it  is  so— proof  that  I  hope  soon  to  be  able  to  accumulate.  I  recognize  fully  the 
[uXK>rtancc  of  the  utmost  accuracy,  as  the  Department  figures  for  acreage  of  cotton 
re  the  only  basis  for  all  publishcil  statements  of  such  areas.  As  an  illustration  of 
his  fact,  it  will  bo  n»membei-od  that  during  the  war  great  efforts  were  made  to  grow 
otton  largely  near  the  northern  limits  of  its  possible  maturity,  and  the  area  was 
stimated  accordingly,  and  Rtr;in.i;e  to  say,  though  the  effort  was  long  since  mainly  aban- 
[oneil,  those  same  tigures,  (ten  limes  too  large  for  the  present  day,)  with  anuiml  per- 
entage  modifications,  are  still  doing  duty  in  journalistic  statistics. 

But  the  subject  is  one  of  difficulty;  no  authority  is  infallible,  and  tl:c  degree  of 
aodetty  with  which  it  is  treated  wiU  distinguish  the  superficial  tyro  from  the  expe- 
ienced  in  statistics.  Could  annual  enumeration  be  luit  only  inaugurated  by  States, 
vith  a  common  schedule,  which  should  include  only  a  few  plain  and  practical  points  of 
iiqulry,  hut  Iks  also  thoroughly  made  and  promptly  published,  current  esthnates  on 
uch  bas's  might  be  closely  approximate  and  of  gi'eatly  enhanced  value.  I  would  urge 
ipou  this  boily  the  im]»ortan(M3  of  laboring  to  establish  uniformity,  to  eucourage  in 
very  State  an  annual  census  on  such  a  plan,  and  to  attempt  the  more  dillicult  task  of 
dacatiu>^  public  sentiment  to  the  necessity  of  appreciation  and  careful  and  conscientious 
o-operation  on  the  part  of  the  people. 

CONCLUSION. 

In  conclusion,  allow  me  to  express  the  hope  that  the  wise  deliberation  and  efficient 
ictiou  of  tins  body  may  tend  to  hasten  the  day  when  23  per  cent,  of  our  people  shall 
umish  a  better  and  more  varied  agricultural  supply  than  is  now  obtained  by  the  47 
KT  cent,  employed  in  agriculture;  when  the  iii  per  cent,  now  engaged  in  mining, 
tiaiiufacturing,  and  the  mechanic  arts  may  become  42 ;  when  two  blades  of  grass  shall 
;row  instead  of  one,  twenty-five  buahelsof  wheat  instead  of  twelve,  and  an  acre  of  cot- 
on  alwaj's  bring  a  bale;  when  clover  shall  appear  in  place  of  broom-sedge,  the  bud 
■ease  to  smite  with  barreimess  the  southern  sloiw,  and  many  fields  shall  bo  green  with 
mingokU  for  the  fattening  of  lazy  bullocks  grazing  on  a  thousand  hills;  when  superior 
md  uion^  various  implements  shall,  while  dividing,  multiply  the  labor  of  human  mus- 
de,  ami  steam  shall  supplement  and  save  the  costly  strength  of  beasts ;  when  a  moiety 
if  the  fanner's  income  may  suffice  to  pay  his  taxes,  his  bills  for  oommercial  fertilizers, 
ind  all  )»urcha8es  of  farm-produce  that  he  fails  to  procure  from  his  own  fair  acres ; 
vhen  railroads  shall  cease  ^m  troubling  with  nascropulons  exactions,  and  unncocssanr 
oiddlouicii  are  evermore  at  rest;  when  the  farmer's  home  shall  be  beautiful  with 
loweifs  his  farm  a  smiling  landscape,  and  his  bama  shall  groan  with  the  burden  of 
dealt v;  and,  finally,  when  the  farmer  shall  in  every  section  of  a  broad  and  prosperoua 
and  be  reoognb-edas  nature's  nobleman,  the  most  intelligent,  just,  healthy,  andliappy 
>f  his  countrymen — *•  an  honest  man,  the  noblest  work  of  God." 
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REPORT  OF  ENTOMOLOGIST  AND  CURATOR  OF 
THE  MUSEUM. 

Sib:    In  the  month  of  Jane  Mr.  J.  S.  Nixon,  of  Chambembtugli, 
Fenneylvania,  sent  to  the  Department  of  Agriculture  specimene  of  vhat 
he  calla  "  a  new  enemy  to  the  agriculturist,"  in  the  form  of  a  Bmall 
beetle,  which  on  examination  proved  to  be  the  Sgstena  blunda  of  Mel- 
sbeimer.    This  insect  is  about  .12  of  an  inch  in  length,  and 
of  a  light  creamy  clay-color,   having  three  longitudinal 
darker  stripes  on  the  wing-covers.    Tliese  insects  vary  very  - 
much  in  color.     Mr.  Nixon  writes  that  the  beetles  have 
ne^ly  devastated  a  field  of  com,  eating  the  leaves  aod 
leaving  the  bare  stalks  standing.   They  hop  like  a  flea,  and 
when  disturbed  hide  themselvesin  the  soil,  if  they  have  not 
time  to  escape  by  flying  away.    They  are  very  active  aod        ^ 
voracious,  and  being  found  in  great  numbers,  they  are  very         % 
destructive  to  the  corn-plant.    They  have  not  attacked  any-       Fig.  l. 
thing  but  the  corn  (maize)  so  far. 
These  small  beetles  have  not  hitherto  been  rejKirted  asinjurionsto 
any  of  our  crops,  and  as  they  are  nearly  lelatodto 
the  cucumber  or  flea  beetles,  the  same  remedies  iu«l 
for  them  will  apply  to  the  Systen  hlanda. 

very  large  black  beetle  vnth  a  shorthorn  on  the 

top  or  front  of  its  head  was  very  it^orions  to  yonng 

ash-trees  in  the  neighborhood  of  Babylon,  Long  Isl- 

.  and,  where  it  appeared  in  great  nombers  aoconlag 

>,to  a  letter  from  a  correBpondent,  Mr.  P.  H.  Fotter, 

who  states  that  after  expending  five  days'  labor  io 

digging  oat  the  beetles  his  foreman  eatim&tsd  Ox 

nnmber  destroyed  at  one  boshel,  while  Mr.  Foata 

'  himself  Idiougbt   there  were  at  least  twfflity-ftnr 

Fig.  2.  quarts.    He  says : 

We  found  ae  laanj  aa  fourteen  at  tlio  root  of  one  tico  8  feet  high,  and  have  looked 
over  about  6,000  trcoa,  mostly  trhite-oah,  and  a  few  Enropean,  (Ihaiiiat  aicAior,) 
and  out  of  this  nnmber  1,500  hod  holes  aroond  tbem;  these  wo  opened  and  obtiinfl 
the  above  leBoka.  I  did  not  discover  their  depredations  nntil  they  had  destioywl* 
number  of  my  young  treea,      Auothet  season  I  shall  study  them  more  thoicn^d]'. 

The  insect  alluded  to  is  known  to  entomologists  by  the  name  of 
XyUyryctea  (wood-borer)  satyrua,  of  Bnrmeister,  and  is  not  very  nncom- 
mon  in  this  neighborhood,  where  it  has  been  taken  at  the  roots  of  ash- 
trees.  The  larva  resembles  the  white  grub  of  the  com-field,  which  is 
the  larva  of  the  Hay-bug,  Lachnoaterna,  but  is  of  a  mnoh  larger  Biie, 
and  has  a  black  head  instead  of  the  head  being  of  a  red  color  as  in  flie 
common  white  grub.  G^eae  larvie  feed  on  the  roots  of  ash-trMS,  and 
have  been  taken  also  on  Hquid  amber,  a  sweet  gum,  in  Maryland. 

The  best  way  to  destroy  them  is,  in  spring  and  autumn  to  dig  op 
around  the  roots  of  ash-trees  infested  and  to  destroy  white  grabs,  of  any 
size  whatsoever,  found  in  such  situations,  as  it  is  in  the  grub  state  th^ 
injure  the  roots.  The  perfect  beetles  should  also  be  dug  out  at  Ab 
time  they  make  their  appearance  oa  perfect  insects  and  destroyed  befiUB 
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hey  have  had  time  to  lay  their  eggs  for  another  brood  the  following 

ason. 

Mr.  G.  r.  B.  Leighton,  president  of  the  Norfolk  (Ya.)  Horticultural 
nd  Pomological  Society,  in  a  letter  to  this  Department,  in  answer  to 
ome  questions  relating  to  the  twig-girdler,  Oneideres  cingulatus,  states 
hat  during  the  past  season  he  has  made  some  Interesting  observations 
rhichmay  be  of  interest  to  entomologists  and  horticulturists.  After  re- 
larking  on  the  habits  of  the  insect,  he  states  that  a  close  scrutiny  re- 
ealed  the  fact  that  the  insects  girdle  the  twig  before  depositing  their 
ggs,  although  he  supposed  it  otherwise  the  previous  season;  he  also 
ecomends  burning  the  twigs,  as  spoken  of  in  the  report  of  1871. 

During  the  month  of  July  the  much-dreaded  western  potato-beetle, 
Jorjfphora  decem-lineata,  made  its  appearance  in  the  immediate  neigh- 
borhood of  Washington,  D.  C,  "several  of  the  mature  insects  having 
►een  brought  alive  to  the  Department  of  Agriculture  for  identification. 
?hey  were  taken  by  Mr.  Charles  Ohapin,  of  the  Marine  Corps,  in  a  gar- 
len,  feeding  on  the  foliage  of  some  potatoes,  and  had  almost  ruined  the 
slants.  About  the  same  time  it  made  its  appearance  in  Maryland,  near 
Baltimore,  specimens  having  been  received  from  Mr.  Onderdonk, 
^resident  of  the  College  of  Saint  James,  Washington  County, 
vhere  they  were  injuring  potatoes  materially  by  devouring  the'  foliage. 
jarvflD  were  also  received  from  G.  S.  Dressier,  Oriental  post-ofl&ce, 
Tuniata  County,  Pennsylvania ;  so  it  appears  that  this  destructive  in- 
lectis  making  its  way  east,  and  next  year  we  may  expect  to  hear  more 
)f  its  ravages  in  Pennsylvania  and  Maryland. 

In  New  York  it  appeared  in  four  counties,  viz,  Wyoming,  Niagara, 
Ulegany,  and  Chautauqua;  in  the  latter  it  was  quite  mischevous. 
.Pennsylvania  received  a  more  general  visitation,  not  less  than  thirteen 
ionnties  reporting  the  presence  of  these  pests.  They  were  very  severe 
n  Huntingdon,  Payette,  Beaver,  Jefferson,  Crawford,  Forest,  and 
£       i ;  less  serious  damages  are  reported  in  Snyder,  Cambria,  £ut- 

,  i  x)n,  and  Berks.  In  Elk  County  they  attacked  the  Early-Eose 
K)  I  J,  which  had  previously  been  exempt  from  their  ravages.  In 
Icru  I  the  beetles  appeared  May  1,  and  their  young  began  to  hatch 
»nt  in  lue  third  week  following.  The  ravages  of  this  beetle  constituted 
Jmost  the  whole  of  the  casualties  to  the  crops  from  insect  enemies  in 
his  State. 

In  regard  to  this  insect  a  Dodge  County  (Nebraska)  correspondent 

As  soon  as  tlio  soft  bags  or  grabs  are  hatched  in  the  early  part  of  the  spring,  I  har- 
ow  the  patch  with  a  slanting  ^backwards)  tooth  harrow ;  the  beams  knock  off  the 
Tabs  and  the  teeth  bnry  them  m  the  soil,  from  which  they  have  not  power  to  rise. 
Vhen  the  plants  are  over  6  inches  high  I  use  a  two-horse  f oar-shovel  corn-caltivator, 
tAving  hung  sticks  of  roand  fire- wood,  3  feet  long,  by  ropes  transversely  across  the 
rame  about  a  foot  and  a  half  in  advance  of  the  shovel-blade ;  the  dangling  sticks 
nock  off  the  grubs,  and  the  shovels  effectuaUy  bury  them.  I  do  this  in  the  middle  of 
,  hot,  dry  day,  and  have  kept  two  acres  completely  clean  by  going  through  once  a 
reek,  thus  keeping  down  tne  bugs  and  the  weeds  at  the  same  operation.  Two  to 
hree  hours'  work  of  this  kind  wiU  accomplish  more  than  a  dozen  children  in  a  whole 
jSLj  with  sticks  and  pans,  according  to  the  old' way. 

Our  correspondent  in  Union  Parish,  Louisiana,  describes  an  insect 
eeding  upon  the  potato,  which  he  supposes  to  be  a  larva  of  the  i>.  decern- 
ineataj  bat  Iris  description  is  not  sufficiently  accumte  to  distinguish 
b  from  another  species,  D.juncta.    It  is  a  broad,  stumpy  worm,  nearly 

broad  as  long,  head  black,  color  reddish  brown,  with  black  spots  ex- 
ending  along  the  sides  of  the  body. 

In  JEtandolphCo.,  West  Virginia,  the  beetles  were  quite  numerous,  being 
icked  off  the  vines.    In  Braxton,  Barlow,  Cabeli,  Marion,  and 
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thoy  wore  xevy  ilostructivc.    They  were  also  present  in  Doddridge  and 
Kaija\v])a,  in  the  hitivr  of  which  they  were  making  tlieir  first  appear- 
ance.   In  man y  cases  tliey  were  efFectiially  resisted  by  the  fanners.  Our 
correspond(*nt  in  Tyler  si>eaks  of  a  species   of  imtato-bu^j;:  but  little 
known  and  very  destructive.    Some  fanners  sprinkled  lime  on  the  vines, 
and  others  turned  in  their  chickens.    Our  correspondent  would  confer  a 
favor  by  sendiij*?  a  specimen  to  the  Department.    Six  countiesiu  Kentucky 
report  the  presence  of  this  insect.    In  Spencer  a  third  of  the  potato-crop 
was  destrojed;  in  Uenry,  Livingston,  Anderson,  Fayette,  and  Shelby 
the  losses  were  lighter.  The  ravages  of  the  beetle  were  here  snceessfally 
resisted  either  by  sprinkling  Paris-green  upon  the  vines  or  by  shakin^j 
them  oil*  into  vessels  and  destroying  them  wholesale.     In  Henry  the 
lady-bug  (Coi'dndla)  destroyed  the  eggs  of  the  beetles  in  great  numbei's. 
]N(n'th  of  the  Ohio  lliver  this  insect  is  reported  in  every  direction.    In 
Ohio,  the  destruction  was  mostly  in  the  northern  counties,  though  the 
beetles  were  threatening  in  Highland,  in  the  southwest.     In  Washing- 
ton and  Meigs,  in  the  southeast,  fear  of  the  pest  had  greatly  restricteil 
potato-planting,  and  hence  the  insect  had  but  little  to  feed  upon.    In 
Morrow  the  crop  was  cut  down  one-half;  in  Franklin,  20  percent  ia 
spite  of  strenuous  resistance;  in  Trumbull  the  entire  crop  wa^  threat- 
ened; in  Logan,  the  beetles  re-appeared  in  apparently  undiminished 
luimbers  after  every  effort  for  their  destruction.    Great  havoc  is  also 
reported  in  Stark ;  some  Swiss  residents  of  this  county  state  that  this 
beetle  is  known  in  Switzerland.    In  Mahoning,  Medina,  Portage,  Geau- 
ga, Marion,  and  Noble  the  insect  was  more  or  less  injurious.    In  many 
eases  it  was  destroyed  by  persistent  and  intelligent  eiibrts,  and  the  crops 
substantially  saved.    They  were  destructive  also  in  several  counties  of 
Michigan,  such  as  Lapeer,  Manistee,  Mason,  and  Branch.    In  Antrim, 
however,  "tno  farmers  hi,ve  the  inside  track,"  while  the  annoyance  bad 
perceptibly  diminished  in  Monroe,  Benzie,  Tuscola,  Shiawassee,  and 
HillsdaU^    The  beetles  were  very  numerous  in  Johnson,  Martin,  Oass, 
Dubois,  and  Orange  Indiana,    in  Howard,  the  lady-bug  was  efi&oiently 
destroying  them.    In  Franklin  they  were  less  troublesome  than  last 
ye^ir.    I*arisgreen  was  extensively  used  in  some  counties  with  vai^Dg 
success.    Great  damage  was  done  in  Mercer,  Ogle,  Boone,  Lake,  Winne- 
bago, and  Bureau  Illinois,  while  in  Stephenson,  Montgomery,  and  Mad- 
ison they  v/cre  of  small  import.    La  Crosse  County,  Wisconsin,  reports 
an  incroiised  number,  while  in  Columbia,  Adams,  Juneau,  and  Clark 
they  were  very  troublesome.    In  Portage  they  were  very  thick,  but 
were  ])reyed  u]>on  by  other  insects  to  an  increasing  extent.    In  Ozaukee 
they  had  lost  their  terrors,  being  easily  destroyed.    In  Brown  abundant 
riiins  enabled  the  vines  to  grow  in  spite  of  them. 

In  Minnesota  the  devastations  were  more  severe  in  Bamsey,  Houston, 
Isanti,  3Ieeker,  and  Wright,  while  in  Kenville  they  were  less  numerous 
than  formerly.  Our  correspondent  in  Kock  reports  a  new  potato-bag 
as  destructive  as  tlie  striped  bug.  Only  three  counties  in  Iowa — Tama) 
Winneshiek,  and  ^Muscatine — report  the  presence  of  the  GoloradQ 
beetles. 
It  does  not  appear  to  be  generally  known  that  a  luminous  beetle 
closely  resembling  thc"ewcM^o"  or  lii*e-lly  of  the  West  Indies 
is  i'on'nd  abundantly  within  the  limits  of  the  United  States, 
and  iiltliough  the  fact  may  not  be  of  any  value  to  the  agricul- 
turist, it  must  yet  b(».  interesting  to  entomologists  in  general 
A\'c  therefore  huikc^  extracts  from  ;i  letter  from  a  valued  c<w^ 
rt'sponilerit,  -Air.  X.  B.  ^ioore,  3lauatee,  Florida,  who  at  the 
same  time  iVuvrarded  with  his  letter  specimens  of  an  inflect^ 
^'  ^'     which  proves  to   be  the  Fyrojyiwrus  physodei'U^j  (^8*  *»)  ^ 
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species  of  snappiiipf-beetle,  and  closely  resembling  the  Fi/rophoms  nocti- 
Incus,  (Fig.  4,)  or  lar-lamed  fire-lly  of  the  West  indies,  with  exception 
of  size,  as  will  be  seen  by  the  wood-cuts. 

Mr.  Moore  writes  that  ''•  these  insects  are  very  plentiful 
on  the  ^pine-barrens' and  among  saw-palmettoes,  having 
captured  as  many  as  nineteen  on  tlie  28th  of  August. 
Tlie  common  'lightning-bug' or  iire-liy,  {Plioiiuufi  jwaUs^) 
is  also  abundant,  but  appears  an  hour  earlier  in  tiie  even- 
ing, and,  no  doubt,  has  often  been  mistaken  for  this 
insect.  In  its  manner  of  flight  the  l*ifrophorits  seldom 
rises  more  than  three  feet  above  the  earth,  so  as  to  pass 
close  over  the  tops  of  the  vegetation.  Their  tlight  is  also 
much  slower  and  more  meandering.  The  light  is  emitted 
rig-  4.  from  the  reservoirs  of  the  thorax  at  the  base  of  the  spines 
:ind  through  them.  'When  on  the  wing  it  is  i^enerally,  if  not  always,  eon- 
tinuoas  and  equal  in  amount,  as  seen  from  above  or  below.  I  do  not 
think  it  is  remittent,  and  there  is  no  Hash,  and  in  amount  there  is  less 
than  the  Photinus  pyralis  emits  at  the  time  of  its  Hash;  there  is  no  per- 
ceptible difference  in  the  color  of  the  light  of  the  two  sjiecies,  except 
that  which  rises  from  degi^ee  of  intensity.  Its  utmost  luminosity  is 
ittained  when  running  on  the  ground.  When  placed  upon  a  quilt  or  pil- 
low an  almost  dazzling  elliilgence  emanates  from  the  thoracic  reservoirs, 
seemingly  from  the  disks  or  perhaps  globes,  one  at  the  base  of  each 
?piDe.  If  caught  and  held  between  the  thumb  and  finger  gently,  the 
5ame  efftilgence  is  emitted.  If  the  insect  stops  running  or  takes  wing 
he  light  emitted  is  much  less,  though  a  fixed  phosphorescence. 

"  Experiments  in  a  dark  room,  with  eighteeif  of  the  Fyrophorns  and 
>ne  of  the  common  Photinus  on  a  table,  enabled  me  to  compare  the  light 
>f  one  of  the  former  with  that  of  the  latter  at  their  maximum  brilliancy, 
md  I  find  them  about  equal ;  though,  as  one  is  a  fiash  and  the  other  a 
ontiniions  light,  1  think  the  latter  is  really  superior.  1  have  not  found 
he  one,  when  in  its  native  habitat,  intruding  upon  the  |>ossessious  of 
he  other,  but  they  keep  apart.  When  examining  them  with  a  glass,  I 
liscovered,  while  observing  one  that  lay  upon  its  back,  other  sources 
f  iUnmination  5  luminous  dots,  in  pairs,  were  first  detected  along  the 
iiterfli  margins  of  the  abdomen,  and  transversely  opposite ;  the  aute- 
ior  pair  rather  faint,  indeed  not  discovered  till  after  the  next  succeed- 
ag  pair  were  seen;  the  next  bright;  the  third  paii'  I  would  rate  be- 
ween  them  in  luster;  a  fourth  pair  a  little  fainter;  these  united  by 
.  line  of  light  extending  across  the  abdomen  at  the  junction  of  the  seg- 
lents.  I  could  discover  no  trace  of  concun-ent  or  sympathetic  action 
tween  the  light  emanating  fix>m  the  thorax  and  that  i'rom  other  parts 
I  the  body,  nor  could  any  mode  of  teasing  the  insect  induce  an  aug- 
lentation  or  diminution  of  light  from  tlie  last. 

"The  Pyrophorus  has  a  habit,  before  it  becomes  jaded,  of  throwing 
tself  up  from  the  ground  or  other  surface  when  placed  upon  its  back, 
►y  a  spring  or  jerk  of  the  head  downward,  and  can  throw  itself  to  a 
leight  of  six  or  eight  inches.  I  found  the  combined  light  of  eighteen, 
a  a  two-ounce  vial,  not  suliicient  to  enable  me  to  road  a  newsj^aper,  as 
ne  ooold  desire  to  do  in  a  public  assembly.'' 

In  answer  to  a  request  for  living  specimens,  Mr.  ^Moore  replies  that 
liose  lie  confined  died  in  less  than  thirty-six  hours, 
(jrrasshoppers  have  been  reported  as  quite  destructive  in  many  parts 
f  the  conntrj*.  As  no  specimens  have  been  forwaided,  however,  it  is  a 
ttlo  difficult  to  say  in  some  cases  which  of  the  two  species,  Caloptenus 
9r€fH«  and  C  femifr-ruhnim,  are  iiiteuded. 
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Only  fonr  counties  east  of  the  Mis8issii>i)i  re|K)rted  the  presence  of 
these  insects.  In  some  localities  of  Carroll,  New  Hampshire,  they  were 
very  numerous,  and  it  was  feared  they  would  do  great  dama|[;e  to  the 
growing  crops.  In  Warren,  Virginia,  they  destroyed  some  of  the  pas- 
tures, and  made  deraonsti*ations  upon  oats  and  barley.  In  Jefferson, 
West  Virginia,  they  appeared  in  great  numbers ;  so  thick,  in  some  places, 
that  it  was  possible  to  take  them  up  by  the  shovelfuL  They  were  also 
reported  as  'Hhick"  in  Edwards  County,  Illinois. 

West  of  the  Mississippi  their  mischievous  influence  was  felt  from 
Texas  to  Minnesota,  and  westward  to  the  Pacific  coast.  Texas  had  an 
especially  severe  visitation.  In  Medina  and  Bandera  counties  they 
nearly  destroyed  the  grain-crops,  vegetables,  and  fruits.  Hiey  were 
also  very  destructive  in  De  Witt,  Blanco,  and  Kendall.  In  San  Saba, 
their  presence  delayed  corn-planting  till  May  1.  In  Murray  Goantj, 
Minnesota,  these  pests  appeared  June  12,  and  ruined  many  late-sowa 
crops.  In  Jackson  they  appeared  in  countless  numbers  and  remained 
about  a  week,  eating  up  the  crops  very  clean.  In  Cottonwood  they 
appeared  June  15,  coming  from  iiie  southwest,  and  were  very  destnic- 
tive,  especially  upon  the  wheat-crops,  reducing  the  yield  of  the  connty 
to  only  a  half  average.  At  the  date  of  the  report  the  young  were  be- 
ginning to  hatch.  In  Blue  Earth  they  were  observed  coming  in  the 
same  direction. 

The  correspondent  in  Martin  County  leaves  the  condition  of  spring 
wheat  and  barley  without  note,  since  both  are  now  covered  with  grass- 
hoppers. These  appeared  in  the  western  and  southwestern  parts  of  the 
county,  June  17,  and  twenty-four  miles  more  easterly  on  the  2l8t 
They  appeared  about  noon,  on  days  of  sunshine,  high  in  the  air,  seeming 
in  the  sunlight  to  be  of  a  silvery  hue,  their  wings  light  brown.  At  first 
scattering  widely,  the  second  day  at  noon  they  appeared  in  immense 
numbers,  filling  the  air  even  to  the  ground.  Gardens  were  first  attacked, 
onions  and  cabbages  fall  before  their  ravages  in  the  beginning,  and, 
following,  all  tender  plants,  even  tobacco  and  wormwood;  next  barley 
and  wheat,  the  leaves  of  which  they  strip  in  patches.  About  the  fourth 
day,  increasing  in  numbers,  they  made  a  united  attack  on  nearly  all 
kinds  of  grain — seeming  to  leave  com  and  peas  comparatively  undis- 
turbed. About  the  seventh  or  eighth  day  they  began  to  rise,  leaving 
finally  about  the  eighth  or  ninth  day  about  noon.  Millions  of  these  in- 
sects may  at  that  time  be  seen  flying  in  the  air  in  the  wind  direction. 
They  began  to  leave  Martin  County  on  June  29,  and  fonr  or  five  days 
had  elapsed  before  all  had  gone.  They  injured  but  did  not  destroy  the 
wheat-crop,  some  pieces  being  left  almost  unmolested,  while  others  were 
badly  stripped.  Vegetable-gardens  were  generally  ruined.  A  tract  of 
two  thousand  acres  of  beans,  planted  by  a  company  consisting  of  ihi^ 
Englishmen,  who  broke  the  prairie,  was  to  the  extent  of  nearly  tbree- 
fourths  devasted  by  grasshoppers. 

In  Pocahontas  County,  Iowa,  they  appeared,  in  the  fore  partof  Jimdi 
in  an  army  thirty  miles  from  front  to  rear,  moving  eastward  on  the 
ground  till  noon,  when  they  took  flight,  flying  very  hij^  GHieiriear 
passed  two  weeks  after  their  front  had  first  appeared.  They  defrtarajo^ 
50  per  cent,  of  the  crops.  In  Emmett  the  barley  was  entirdy  destroyed 
and  other  grains  seriously  damaged.  Greater  or  less  iiynries  are  re- 
ported in  Cherokee.  Calhoun,  and  Woodbury. 

In  Burt  County,  Nebraska,  the  young  insects  were  hatched  ont  in  in- 
mense  numbers  too  late  for  small-grain  crops,  but  not  too  Late  for  eorO' 
They  also  appeared  in  Boone  and  Dixon  in  large  force,  where  fhey  de- 
posited their  eggs  and  did  much  mischief.    The  correspondent  in  DudoB) 
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after  carefal  examination,  is  satisfied  that  not  over  a  third  of  the  eggs 
deposited  were  hatched.  They  hatched  out  largely  in  Larimer  County, 
Colorado.  In  San  Luis  Obispo,  California,  they  were  destructive  on 
grain-crops,  while  in  i^resno  they  were  equally  injurious  to  com  and 
cotton. 

Dr.  F.  C.  Eenner,  of  Frederick  County,  Maryland,  writes  to  the  De- 
partment that  several  years  ago  he  collected  some  poke-root  {Fhytolucca 
decandra)  for  medicinal  purposes,  and  placed  it  at  various  places  about 
the  house  to  dry.  After  several  days  he  observed  that  there  were 
many  cockroaches  lying  dead,  and  upon  examination  found  they  had 
been  partaking  freely  of  the  poke-root.  Some  of  the  root  was  placed 
near  their  haunts,  and  the  result  was  that  it  rid  the  premises  of  those 
insects.  Since  then  he  has  communicated  the  remedy  to  others,  who 
have  tested  it  with  satisfactory  results. 

We  have  not  yet  had  an  opportunity  of  trying  the  efficacy  of  the  joot 
as  an  insecticide,  but  shall  test  it  in  the  spring.  Should  any  of  our  cor- 
respondents have  experimented  with  it,  they  will  oblige  us  by  giving 
uhe  result  of  their  experience  before  we  venture  to  recommend  it  for 
general  use. 

The  tobacco  hawk-moth  or  "  horn-blower "  of  Mainland,  Macrosila 
Sphinx)  Carolina^  Linn.,  is  a  large  moth,  the  caterpillar  of  which,  com- 
nonly  known  as  the  tobacco-worm  (Fig.  5)  in  the  Middle  States,  is 
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verv  ictive  to  the  leaf  of  t      tobaccp-plant,  when  the  worm  is 

yi       :.  Dy  eating  holes  in  the  1     'es,  thus  spoiling  them  for  use  as 
BT  '8  for  cigars,  and  when  o      oy  devouring  the  whole  of  the  leaf 

I     u.    These  worms  appear  of  aii  sizes,  during  late  summer  and  au- 
U      I,  in  the  tobacco-fields  in  Maryland,  the  first  brood  of  eggs  hatch- 

«     •  or  June. 
J     ring  the  last  season  the  Department  has  received  numberless  letters 

boe  subject  of  their  ravages,  desiring  information  concerning  their 

dts,  and  the  best  remedies  that  can  be  suggested  for  their  destruc- 

,    We  shall  therefore  give  a  short  description  of  their  transforma- 

wons  from  the  egg  to  the  perfect  fly.    The  egg  is  deposited  singly  on  the 

leaf  of  the  tobacco  or  tomato  plant,  and  the  young  worm  when  first 

hate    d  out  by  the  heat  of  the  sun,  commences  to  eat  holes  in  the  leaf 

of  '       plant,  and  sheds  its  skin  several  times  before  attaining  its  full 

;  it  then  goes  into  the  earth  and  the  pupa  (Fig.  6)  is  formed  in  a 

111    Tanean  cell,  the  late  broods  remaining  as  pupa3  all  winter,  and 

w      ug  out  as  the  i)erfect  fly  the  Fig.  6. 

fouowing  spring.    The  insect  (fig. 

7]         ars  from  June  and  July  until 

lau)      I.    It  hovers  in  the  twilight 

lij  aming-bird  overflowers,i 

n     Liy         ysuckle  and  James*^ 
u         weea,  Datura  stramoniMmj 
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suckiug  the  nectni'  by  mcaut)  uf  its  lou^,  flexible  tongue,  whicb,  irhcn 
tilt!  iiiHCct  U  iit  rest,  is  coiled  up  like  a  ivatcli-Bpriiig  nnder  tltc  head. 
Tlic  toiigiK)  ^vlicu  iini'olled  meii^tircs  four  to  nui  inclics  in  length,  unil 
the  caterpillar  Ibctls  also  on  the  potatxi,  red  pepper,  and  tomato,  as 
well  :is  l!io  tobacco.  This  insect  is  almost  exactly  like  the  nortliem 
so-called  i>otato-woi'ui  in  all  the  states  of  lava,  pupa,  and  insect,  ami 
can  sovrcel.v  be  diatiusuisbeil  ti'oui  it  by  young  entomologists ;  bat  iu 
the  "tobacco-'.vorm"  the  anal  horu  on  the  tail  of  the  caterpillar  is  rci- 
ish  iu^tciid  ofbhiish;  it  also  has  no  longitudinal  white  stripe,  tbc 
IMJCtoral  foet  ate  ringed  with  black,  the  body  is  more  hirsute,  and  tli« 
insect  itself  is  more  indistinctly  marked,  ancl  always  has  a  white  mark 
at  the  base  <»f  its  wings  aid  partly  on  the  thorax,  (Fijf.  7,)  which  the 
moth  of  the  potato-worm  has  not.     (Fig.  S.) 


The  potato-n-orni  ia  also  found  leedlng  on  tho  tobacco  iu  Maryland, 
and  frequently  a  blact  or  nearly  black  rariety  of  the  worm  is  taken, 
especially  towards  the  end  of  the  season.  The  potato  or  tomato  worm 
has  also  been  accused  of  being  poisonous,  but  this  is  eutirely  erroneoos, 
as  tho  horn  oii  the  tail  of  the  caterpilhir  is  iucapable  of  inflicting  any 
serious  wound,  and  has  nopoisououa  properties  whatever.  The  potato- 
worm  is  the  northern  species,  and  in  Maryland  the  two  species  meet, 
and  arc  found  indiserimiiiHtely  together  in  the  tobacco-fields,  yet  never 
mtsiiig,  but  i-otiiaiulii^  perfi'cily  di.stiiict,  although  so  nearly  allied  in 
appearance,  habits,  and  food. 

There  are  several  pai-iw'tes,  and  one  in  particular,  that  is  verj-  n«e&l 
ill  destroying  the  potato  and  tobacco  worm.  It  is  a  minute,  four- wlDged 
fly,  (MuToganter  conoreiintn,)  v:bMi  deposits  its  eggs  iu  tlie  cateriiillar, 
and  eventually  kills  it.  The  eggs  of  this  pamsite,  to  tho  iiumher  of 
one  luiiiilred  or  luoixv  arc  de)io«itcd  in  the  back  and  sides  of  tho  cater- 
pillar, in  small  puneliires  made  by  the  ovipositor  of  tho  fly,  Thelarvic 
when  hatrlied,  feed  upon  the  fatty  substance,  and  when  iully  grown  eat 
a  hoio  in  tlic  skin,  and  caili  maggot  spins  for  itself  a  small  white  ovil 
cocoon,  one  end  of  wliich  is  liistened  to  the  skin  »f  tho  worm,  and  tho 
caterpillar  appears  as  iC  covere;!  witii  small  o\-ni  white  eggs.  Silghty- 
four  flics  were  obtained  from  one  caterpillar  by  Say,  and  Fitch  wnnted 
one  hundrctl  and  twenty-four  cocoons  ou  another  worm,  so  that  these 
insects  ninst  destroy  a  great  number  of  worms.  The  iMniBito,  however, 
is  said  to  be  <leHtroyed  by  another  hymenopterona  insect,  (PteroiMiw 
tabaatm,)  which  deposits  its  eggs  in  the  cocoons  of  the  miarogiuter. 
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\iiotiiei-  speriHS,  furining  au  immeuso  ma-ss  of  loose  woolly  coeoous,  is 
ilso  saitl  to  t;ill  the  caterpillar  of  tlio  potato-spliinx,  aud  most  proljubly 


ittackB  also  that  of  tbo  tobacco-Tvorm  in  a  eimtlai'  manuci'.  It  in,  thei-e- 
"ore,  of  great  conaeriueiicc  when  deBtroying  tlie  caterpillars  by  haud- 
lickinj;  to  avoid  crashing  or  iujiiring  any  caterpillars  which  appear  to 
lave  either  white  flosB  or  egg-kke  eases  on  their  backs  or  sides,  as  these 
ire  the  cocoons  of  a  very  nseful  insect,  which,  if  left  undiaturbed,  wonld 
iroduce  mnltitades  of  flies,  which  would  destroy  an  inimonso  number 
>f  these  injurious  worms. 

The  hornets,  and  an  orange-colored  wasp,  taken  by  Walsh  for  a 
Polittes,  devour  the  caterpillar  when  young  and  smalt.  The  best  rem- 
edy against  these  insects,  however,  is  to  poison  the  fly  which  produces 
iither  the  potato  or  tomato  worm,  by  dropping  a  mixture  of  "  blue 
(tone"  of  the  dmggists,  or  crude  black  arsenic,  iuto  the  flower  of  tho 
Tameetown  weed,  or  Btramoaiain,  in  the  evening,  when  the  fly  will  come 
ind  insert  its  long  proboscis  into  the  flower,  sip  up  tbo  poisonous  mix- 
:are,  and  die  before  depositing  its  eggs. 

A  correspondent  from  Twrnesaeo  finds  it  advantageous  to  cultivate  a 
iew  plants  of  tho  Jamestown  weed  atnoog  bis  tobacco,  and  then  to 
loison  the  blossoms,  as  they  appear,  with  the  above-mentioned  liquid, 
;very  evening,  and  has  thereby  saved  a  great  part  of  bis  crop  uninjured. 
Id  Marj'land  some  tobacco-growers  utilize  youog  turkeys  by  driving 
^bem  into  the  tot>acco-field,  where  they  pick  the  worms  front  the  leaves. 
Some  planters  also  pay  a  small  premium  to  children  for  the  dead  millers 
)r  flips,  which  are  readily  killed  with  a  piece  of  shingle  or  board  as  they 
jovcr  over  the  flowers  in  the  evening  twilight. 

Sir.  Fred.  J.  Krou,  of  Albemarle,  North  Carolina,  in  a  letter  to  the 
Department,  complains  bitterly  of  the  injury  done  to  all  varieties  of 
^lje-\'ines  by  tho  grape-vine  borer,  ^gcria  polisti/onais,  described  and 
jgurcd  informer  rci>artsof  the  Departmont,(1854, p. SO, and  1807, p. 72.) 
Ht.  Kron  states  the  insect  has  destroyed  for  bimouc  hundred  and  seven 
•"arieties  of  grapes,  derived  from  the  Luxembourg,  in  Paris,  iucludiog 
lome  five  thousand  vines;  and  adds,  that  there  is  but  one  variety  that 
las,  sofitr,  defied  its  ravages,  and  that  is  the  soupiiernong,  which  Sour- 
ces in  the  midst  of  the  devastation  caused  by  tho  borer,  all  aronnd  it. 
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Mr.  Kron  likewise  states  that  he  found  a  phylloxera  ou  a  Clinton  root, 
and  adds:  '^Tho  insect  has  been  noticed  here  for  more  than  thirty 
years,"  but  he  does  not  complain  of  its  doing  much  injury. 

In  connection  with  this  last-named  insect,  so  destructive  to  the  grape- 
vines of  France,  Mr.  Gaston  Bazille,  vice-president  of  the  Agricdtural 
Society  of  H^rault,  publishes  a  remedy  tor  the  Phylloxera,  which  is 
translated  and  republished,  by  Mr.  Charles  V.  Eiley,  in  the  New  York 
Tribune,  as  follows: 

Tlireo  holes  arc  made  around  the  injured  or  infested  vine,  varying  the  depth  acoord- 
ing  to  the  nature  of  the  soil,  but  goneraUy  2|  feet.  These  holes  were  miade  in  the 
oxpcrimouts  reported,  by  moans  of  a  pointed  iron  bar  and  a  heavy  mMiL  A  tabe, 
with  a  funnel  attached,  is  placed  in  the  hole^  two  onnces  of  sulphnret  of  carbon  are 
X)oured  into  the  tube,  which  is  then  closed  with  a  cork.  The  vapor  of  the  snlphmet 
of  carbon  ])ermcateB  the  soil  and  impregnates  aU  the  roots  of  the  vine.  The  ^  en- 
gendered (though  not  the  case  with  the  liquid)  is  not  fatal  to  tho  vine,  bat  u  Bare 
death  to  tho  insects.  Four  ounces  of  the  liquid  has  been  found  sufficient  for  an  ordi- 
nary vine ;  but  sprinkling  ou  tho  surface  must  be  carefoUy  avoided,  as  it  is  in  sach  a 
case  very  injurious  to  tho  vino,  whereas  a  pound  may  be  used  in  tho  soU  without  in- 
jury to  the  roots. 

The  following  article  on  the  same  subject,  from  the  Bulletin  des 
Sceances  de  la  Societie  d' Agriculture  de  Prance,  1872,  p.  614,  may  be  of 
interest  to  some  of  our  wine-growers  as  showing  the  good  effect  of  an 
application  of  soot  for  the  destniction  of  the  grape-vine  root  g^-lonse. 
However,  not  having  tried  the  soot  ourselves,  we  can  only  give  the  ex- 
perience of  others,  and  add  that  Dr.  Emi,  formerly  chemist  to  the  De- 
partment of  Agriculture,  in  a  letter  from  Berne,  Switzerland|  has  also 
highly  recommended  the  use  of  soot  for  the  same  insect. 

M.  Hogicr,  mayor  of  Poulo  Gard,  exhibits  to  the  central  society  of  agriculture  fho 
results  obtained  by  the  use  of  soot  in  the  treatment  of  vines  attacked  by  uie  PhyUann* 
A  young  vine  attacked  by  this  insect  in  1869  was  treated  with  soot  pat  at  the  foot  or 
root  of  each  stem  in  tho  quantity  of  a  half  kilogram,  (about  one  and  one-tenth  if  & 
pound.)  The  vino  recovered.  Tho  following  years  all  the  stems  which  composed  it 
were  smoked  with  soot.  This  vine  has  a  remarkable  vigor,  whUe  the  neighboring  vines 
were  dead  or  seriously  injured.  All  vines  treated  with  soot,  used  as  a  pieserrBtivc 
compost,  are  heakhier,  although  surrounded  with  diseased  vines. 

We  give  the  above  extract  for  what  it  is  worth,  and  hox>e  some  of  our 
correspondents  will  try  soot  and  report  the  result  to  the  Department|as 
we  have  scarcely  any  of  these  destructive  insects  in  our  own  immediatie 
neighborhood.  In  reference  to  this  insect,  the  grape-root  galMoQ8e,t]ie 
Department  has  received  a  very  interesting  letter  from  Mr.  Gtoorge  W. 
Campbell,  of  Delaware,  Ohio,  in  which  he  expresses  the  opinion  that; 
the  aphis  {Peniphigm)  affecting  the  leaves  and  that  upctn  the  roots  aie 
not  identical.    He  says: 

I  have  since  thou  found  in  two  instances  what  were  doubtless  oggs  of  the  PhijfifXBF^ 
(root-gall-lonso)  uiK>n  diseased  roots  tho  same  as  those  within  the  galls,  bat  soUtaxyf 
and  not  in  clusters  as  in  tho  galls.  This,  I  think,  settles  tho  question,  that  tho  aphides 
infesting  the  roots  are  propagated  under  ground  upon  the  roots,  and  that  they  tie 
probably'  not  tbo  same  as  are  x»ropagated  in  tho  galls  upon  the  leaves. 

Mr.  Cam})bell  also  sent  specimens  of  the  roots  injured,  togetJier  with 
numerous  roo^gall•lice  x^lustered  upon  them,  but  although  carefully  ex- 
amined with  the  microscope  we  failed  to  find  any  eggs  whatever  upon 
the  roots  seuit.  These  roots,  however,  have  been  planted  just  aa  ib- 
ceivcd,  with  the  insects  upon  them,  in  a  flower-pot,  and  placed  in  a  huge 
wardian  case  in  close  contact  with  other  pots  containing  healthy  yineSy 
in  order  to  find  out  if  the  insects  will  pass  from  one  vine  to  another 
dining  the  winter,  and  if  the  healthy  roots  will  next  season  be  infested 
with  either  root  or  leaf  gall-lice.  We  give  Mr.  Campbell's  leDUoks 
merely  to  stimulate  further  inquiry  into  the  identity  of  the  two  infleotSi 
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many  nataralists  have  stated  tbem  to  be  merely  varieties  of  the  same 
insect.  In  France  it  appears  that  flooding  the  vineyards  at  certain 
seasons  to  di*own  the  inseet  ont  has  been  recommended,  but  this  plan, 
even  if  successful,  could  only  be  carried  out  in  level  places,  and  could 
Qot  be  adopted  in  side  hill  vineyards. 

Hie  roots  of  the  grape-vines,  both  foreign  and  native,  in  th^e  gardens 
af  the  Department  of  Agriculture,  have  been  examined  carefully  for  the 
root  gall-louse,  especially  where  the  vines  appeared  sickly  and  weak, 

id  although  tiie  grape-vine  Z^o/ gall-louse.  Pemphigus  vitif olios  of  Fitch 
[lad  been  extremely  plentiful  on  two  of  the  vines  (Muscat-Hamburg  and 
Black  Prince)  in  the  grape-house,  indeed  so  much  so  as  to  necessitate 
jutting  them  down,  yet  neither  on  these  vines  nor  on  any  others  near 
them  could  a  true  rooMouse  (Phylloxera)  or  any  other  insect  be  found, 
either  in  the  autumn,  winter,  or  spring.  A  deep  trench  was  also  cut 
t)etween  a  long  row  of  grape-vines  planted  for  experimental  purposes, 
»nd  the  roots  being  exposed,  were  carefully  examined,  yet  none  of  the 
iestructive  root-inhabiting  species  could  be  found.  Subsequentiy,  how- 
ever, ISHi.  J.  E.  Planchon,  of  Montpellier,  France,  (on  his  late  visit  to 
Washington,)  made  a  most  thorough  investigation  of  the  grape-vines, 
md  after  examining  sixty  of  the  plants  most  thoroughly  he  found  only 
Tom  four  to  six  of  these  insects  alive  on  the  roots.    It  is  also  to  be  ob- 

rved  that  this  year  none  of  the  leaf-gall  species,  known  as  the  Pemphigus 
ntifolicB  of  Fitch,  have  been  found  on  the  foliage  of  the  grape-vines  at 
:he  Department,  but  the  vines  have  been  much  injured  by  the  small  insect 
erroneously  known  as  the  grape-leaf  thrips,  which  is  a  species  of  frog- 
lopper,  (Erythroneura,)  belonging  to  the  order  Homopteraj  and  which 
)y  sucking  out  the  sap  causes  the  foliage  to  assume  a  withered  and  spot- 
:ed  appearance,  and,  if  very  numerous,  causes  the  leaf  to  be  shed. 

Mr.  M.  B.  Wever,  of  Johnson's  Depot,  Edgefield  County,  South  Caroli- 
la,  presented  through  Mr.  Charles  R.  Dodge,  a  very  remarkable  speci- 
nen  of  the  nest  and  spider  of  the  so-called  trap-door  spider.  Some 
lonbts  having  been  expressed  as  to  the  locality  of  this  spider,  Mr. 
Wever  writes : 

I  found  the  spider  about  the  Ist  of  February  (!)  on  an  elevated  piece  of  ground  near 
ay  house,  six  miles  east  of  Edgefield  viUage,  the  county-seat  of  Edgefield  County,  on 
he  head-waters  of  Turkey  Creek,  on  my  farm,  twenty-five  miles  north  of  Augusta, 
xeorgia,  near  Johnson's  Depot,  Charlotte,  Columbia  and  Augnsta  Bailroad.  1  took 
he  spider  from  the  ground  only  a  short  time  before  it  was  shipped.  It  feeds  only  at 
light.  A  few  years  ago  I  had  a  mate  to  this.  The  hole  was  built  under  the  pillar  of 
ay  house.  In  visitinc  the  nest  at  night  I  have  found  the  spider  absent  on  two  or 
lut^e  occasions,  but  always  at  homo  during  the  day. 

The  spider  sent  b.y  Mr.  Wever  so  closely  resemhfles,  in  form  of  nest? 
labits,  &c.,  the  Cteniza  nidulans,  or  trap-door  spider  of  the  West  Indies? 
lescribed  by  Mr.  Gosse,  in  his  Sojourn  in  Jamaica,  that  we  doubted  its 
laving  come  from  South  Carolina  until  we  received  Mr.  Wever's  inter- 
esting letter,  and  we  shall  therefore  make  some  extracts  from  Mr.  Gesso's 
iccount  of  its  natural  history,  &c. 

The  spider  first  digs  a  cylindrical  burrow  with  its  jointed  fangs  and 
naadibles,  from  four  to  ten  inches  in  depth  and  about  an  inch  in  diame- 
:er ;  the  bottom  is  rounded,  and  the  top,  which  is  level  with  the  surface 
)f  the  earth,  is  closed  by  a  circular  lid,  continuous  with  the  tube  for 
ibout  a  third  of  its  circumference.  This  part  may  be  called  the  hinge, 
rhe  mouth  of  the  tube  is  commonly  dilated  a  little,  so  as  to  form  a 
(lightly  curved  rim  or  lip ;  and  the  lid  is  sometimes  a  little  convex  inter- 
lally,  so  as  to  fall  more  accurately  into  the  mouth  and  close  it. 

Our  specimen  agrees  in  every  respect  excepting  that  the  lid  or  trap- 
loor  is  nearly  circular,  but  with  part  of  the  circumference  cut  off,  so  as 
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to  form  the  btogo  to  the  lid.  Tho  lid  itseU'  is  coinpos«d  of  fragmenU  of 
earth,  spuu  togetUer  with  a  light  gossamer  web,  and  appears  to  lie  thicker 
where  it  forms  the  hingo  to  the  trap-door.  The  spider  itself  never  makes 
its  appearance  duiing  the  day,  bnt  mast  bnut  ibr  its  prey  at  niglt,  as 
several  flesh-flios,  put  in  the  glass  globo  in  which  the  nest  is  placed,  in- 
variably diuftppear  before  morning.  When  the  lid  is  disturbed,  tho 
spider  holds  it  down  by  means  of  its  clttws,  and  it  is  with  the  greatest 
difficulty  that  it  can  be  opened,  the  animal  exerting  its  whole  streugth 
to  prevent  its  being  accomplished ;  but  when  this  is  effected  it  retreats 
to  tho  bottom,  whence  it  may  be  partially  drawn  up  by  placing  a  trig 
in  the  burrow,  which  the  spider  savagely  seizes  with  its  jaws,  aod  may 
then  bo  partially  dragged  into  daylight.  A  piece  of  string,  insertedotie 
day  under  the  trap-door  to  facilitate  opening  it  when  required,  iras  re- 
moved by  the  spider  and  cast  outside. 
We  have  only  been  able  to  give  an  imi>erfect  sketch  of  tho  nest  and 
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spider,  as  the  auimal  could  only  be  si 
verj' short  time,  when  momentaiily  dragged  into 
view,  as  it  almost  instantaneousfy  retreattd  to 
the  bottom  of  its  bniTow  as  soon  as  brongbt 
into  daylight,  and  we  were  afraid  of  kitling  it 
outright  if  it  had  to  be  forcibly  dragged  ftom 
its  burrow.  I^om  what  was  seen  it  appeared  to 
"  be  of  a  dark-brown  color  and  somewhat  hairj- 
Mr.  Wever,  at  the  same  time,  sent  a  large  lam 
of  a  cream-color,  shaded  with  chestiuit  on  thB 
back,  that  was  very  luminous,  and  showed  a 
bright  phosphorescent  light  in  tho  rings  of  the 
hofly  and  spiracles.  This  light  was  of  » pste 
bluish  color,  and  so  bright  that  it  conld  be 
l)la!nty  seen  in  dftylight,  by  putting  it  in  a  dart 
corner,  or  shading  it  with  the  hand.  Aa  the 
hxvsB  of  Melanactes,  a  species  of  Elater  or  "  suapping-bng,"  are  said  to 
be  luminous,  it  is  ]K)ssiblc  that  our  larva  (Fig.  10)  belongs  to  the£'«- 
ieridw.    It  was  found  in  wood-earth,  but  died  soon  after  it  was  received. 


As  much  confusion  lias  Iiitlierto  existed,  and  yet  exists,  relating  to 
the  habits  and  ap])eariuice  of  the  tiiie  cottou  caterpillar,  iltiomtli^H"^ 
and  as  there  is  another  insect  (the  grass-worm)  infcstiug  the  cotton- 
fields  about  the  same  time  tbe  real  caterpillar  makes  its  appearouce,  it 
will  bo  well  to  iPiieat  a  ])ortion  of  our  rcpoit  on  this  insect  pablislied sit 
years'  ago,  and  mention  some  distinguishing  marks  by  which  tho  cotton- 
moth  may  !>»  recoguizeil  hi  cither  the  egg,  caterpillai',  chrysalis,  or  per- 
fect stiite.  In  the  tir«t  place,  the  eggof  tho  cotton-worm  is  round  andTery 
much  tiiittened  in  form  audof  a  greou  color;  whereas  the  eggof  the  boU- 
worm  Is  round,  i^oiiicwbat  bluntish,  conical  iu  shape,  and  of  a  yellow cdot. 
The  egg  of  the  cotton-wonii  is  mostly  deposited  on  the  le^or  b^ulCu.''^ 
while  the  egp;  of  the  boll-worm  is  usually  placed  in  the  so-called  raffle  « 
envelope  of  the  llower.  Tho  enterpillap  of  the  cotton-worm  has  six  pco- 
toral  or  front  feet,  two  anal,  and  eight  ventral ;  the  two  foremost  of  the 
ventJ-al  J'eet  l.-ciiig  very  siitaU,  apparently  useless,  and  not  employed  fijr 
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gn^aspiug  like  tho  other  six ;  while  in  the  grass-worm  the  legs  are  all 
perfectly  formed  and  used  when  creeping  from  leaf  to  leaf.  Owing  to 
this  imperfection  in  the  formation  of  the  first  pair  of  ventral  feet,  the 
cotton  caterpillar  always  moves  like  the  span-worm  or  looper ;  that  is, 
by  alternately  contracting  and  expanding  its  body,  holding  fast  by 
means  of  its  hind  feet  to  the  object  on  which  it  rests,  while  the  head 
r-'id  fore  feet  are  extended  a«  fiir  as  possible :  the  stalk  or  leaf  being 
securely  grasped  by  the  pectoral  feet,  the  hinder  part  and  legs  are  sud- 
denly brought  up  to  them,  so  that,  at  every  step,  the  body  assumes  the 
shape  of  an  arch ;  whereas  the  grass-worm  glides  along  by  moving  its 
feet  alternately  and  gxadually,  without  raising  the  middle  of  its  body 
from  the  leaf.  The  cotton-worm  has  also  a  habit  of  doubling  itself  up 
suddenly  when  disturbed  and  springing  to  a  distance,  but  the  grass- 
worm  merely  rolls  itself  up  somewhat  like  a  snake  when  coiled.  The 
cotton-worm  when  about  to  change  spins  a  very  loose  web  or  cocoon  in 
or  among  the  leaves  or  branches  of  the  cotton  plant,  or  weeds  infesting 
the  field,  at  some  distance  from  the  ground.  Tho  gre^s-worm,  on  the 
contrary,  comes  down  from  the  plant  it  has  fed  on  and  retires  under 
stones,  loose  earth,  or  buries  itself  in  the  ground  before  forming  its 
cocoon.  The  perfect  moth  of  the  real  cotton- worm  is  much  more  angular 
and  graceful  in  form,  with  the  upper  wings  of  a  somewhat  reddish  or 
claietcolored  brown,  and  there  is  always  a  darker  spot,  having  a  light 
center,  more  or  less  defined  in  the  middle  of  these  wings,  while  the  under 
wings  are  of  a  dark  ash-color.  The  grass-worm  moth  is  much  more 
clumsy  in  form,  its  upper  wings  being  clouded  and  barred  with  dark  and 
light  grayish  brown,  while  the  under  wings  are  lighter  colored. 

The  visitation  of  the  cotton-caterpillar  dui'ing  the  season  of  1873  was 
one  of  great  severity  in  the  more  Southern  cotton  States.  It  appeared 
without  doing  much  damage  in  five  counties  of  South  Carolina — Eich- 
land,  Williamsburgh,  Laurens,  Marlborough,  and  Orangeburgh.  It  was 
reported  as  not  very  injurious  in  Brooks,  Lee,  Muscogee,  Macon,  Worth, 
Glynn,  Baldwin,  and  Twiggs  Counties,  Georgia;  but  its  ravages  were 
quite  serious  in  Decatur,  Schley,  Marion,  Early,  Coweta,  Calhoun,  Jeffer- 
son, and  Stewart.  In  Early  County  it  is  stated  that  those  worms  which 
bad  not  webbed  up  were  eating  the  young  bolls.  In  Macon  the  cater- 
pillar required  a  longer  i)eriod  for  i^rocreation,  and  showed  far  less  of 
ilostructive  energy  than  formerly.  A  few  persons  in  this  county 
ilenounced  the  effects  of  poisons  as  worse  than  the  injuries  of  the 
worms,  but  no  specific  facts  were  presented. 

In  Florida  injuries  were  comparatively  light  in  Jackson,  Gadsden, 
Columbia,  Alachua,  Hamilton,  and  Suwannee,  «but  more  severe  in 
Jefferson,  Liberty,  Wakulla,  Madison,  and  Leon.  Experience  varies 
in  regard  to  Paris  green  and  other  poisons.  In  Liberty  tlio  worms 
appear  to  ignore  and  despise  all  efforts  for  their  extirpation.  In  Madi- 
son few  had  faith  enough  to  try  any  remedies.  In  Jefferson  some  were 
successful  for  tho  time,  but  complained  that  the  worms  returned  after 
ten  or  twelve  days.  In  Leon  judicious  efforts  of  this  kind  were  quite 
successful. 

In  several  comities  of  Alabama  the  caterpillar  was  (juite  active  even 
in  July,  the  injiuies  being  more  severe  on  fresh  bottom-lands.  In  Mont- 
gomery the  pest  appeared  fifteen  days  earlier  than  last  yeai\  Severe 
injuries  were  experienced  in  Eussell,  Marengo,  Macon,  Dallas,  Conecuh, 
3boctaw,  Hale,  Barbour,  Henry,  Chuke,  Pike,  Butler,  Perry,  and  Au- 
:auga ;  the  infliction  was  lighter  in  Crenshaw,  Chambers,  Wilcox,  Cof- 
'ee,  Jefferson,  and  Greene.  In  Franklin  the  caterpillar  has  never  been 
vDOwn,    In  many  localities  Paris  green  and  other  poisons  were  used 
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with  variant  success,  but  many  Lad  too  little  faitli  in  tbeir  effioacj'  and 
too  much  apprehension  of  accidents  to  use  them  properly-.  In  sucli 
cases  the  insects  were  only  checked  and  not  destroyed.  In  Perry  and 
Dallas  poisons  were  used  with  satisfactory  results  when  judicioinily 
qpplied  at  an  early  period  after  the  appearance  of  the  worms. 

In  Mississippi  caterpillars  were  noticed  about  the  last  week  of  July,, 
though  in  Warren  they  put  in  an  appearance  on  the  Cth.  They  lightly 
affected  Newton,  Eankin,  and  Wilkinson,  but  were  more  numerous  and 
destructive  in  Warren,  Marion,  Lowndes,  Kemper,  Clark,  Washington, 
and  Noxubee.  Paris  green  and  arsenic  were  in  great  demand  in  Marion, 
but  their  efQcacy  had  not  becai  decisively  tested. 

Caterpillars  were  reported  in  several  parishes  of  Louisiana :  Avoyelles, 
Cam  won.  East  and  West  Feliciana,  Tensas,  Rapides,  Madieon,  Frank- 
lin, Concordia,  Carroll,  Caddo,  Bossier,  Richland,  Iberia,  Union,  and 
Tangipahoa.  The  most  serious  injuries  were  felt  in  Avoyelles,  Caddo, 
Rapides,  and  Tangipahoa.  In  Avoyelles  Paris  green  was  extensively 
used,  and  its  efficacy  was  awaited  with  special  interest. 

These  worms  were  comparatively  innoxious  in  several  counties  of 
Texas— Colliq,  Wood,  Washington,  Walker,  Victoria,  Uvalde,  Mata- 
gorda,  Fayette,  De  Witt,  Burnet,  Rush,  and  Blanco.  They  were  more 
severe  in  Leon,  Lavaca,  Austin,  Grimes,  Liberty,  Smith,  Fort  Bend,  and 
Montgomery.  In  the  last-named  county  half  the  crop  was  saved  by  the 
energetic  use  of  poisons.  Several  specific  preparations  of  Paris  green 
were  reported  as  successful  in  different  counties.  In  Liberty  Comity 
the  worms  were  quite  destructive  upon  red  land,  but  seemed  to  avoid 
the  crops  on  gray  land. 

In  Union,  Hempstead,  Dorsey,  Columbia,  Drew,  and  Clark,  Arkansas, 
these  worms  were  not  very  fopmidable,  but  they  made  their  mischievous 
power  felt  in  Polk  and  Ashley.  A  new  cotton-insect  appeared  in  Jack- 
son, Georgia,  boring  into  the  forms  and  causing  them  to  drop.  Ttr 
contra,  in  Jackson,  Florida,  an  enemy  to  the  caterpillar  was  observed 
in  some  uBknown  insect,  which  largely  destroyed  it. 

The  following  circular,  on  a  subject  the  importance  of  which  will  he 
generally  acknowledged,  was  sent  early  in  the  fall  to  the  regular  corps 
of  Department  correspondents  in  the  cotton-growing  States : 

The  annual  losses  of  cotton  from  ravages  of  cotton-insects  amount  possibly  to  half  a 
million  bales  in  years  of  insect  prevalence.  One-fourth  of  a  million  bales  would  be 
deemed  a  light  infliction,  and  yet,  at  $100  per  bale,  such  a  loss  would  be  equivalent  to 
$25,000,000.  The  methods  to  be  employed  for  lessening  their  ravages  have  been  here- 
tofore canvassed  by  the  entomologist  of  this  Department.  The  remedy  can  onljr  be 
applied  by  the  planters  themselves,  and  their  own  experience  can  best  render  piactica- 
ble  and  efficient  the  moans  employed. 

Numerous  correspondents  have  of  late  been  experimenting  with  a  mixture  of  Paris 
green  and  flour  or  plaster,  dusted  on  the  plants  when  wet  with  dew — a  remedy  which 
has  proved  very  eflioient  against  the  Colorado  potato-beetle  and  other  insects.  Some 
report  this  remedy  eflbctual  against  the  cotton-caterpiUar,  while  others  declaie  it /^ 
no  value  whatever ;  others  stUl  hesitate  to  try  it  for  fear  of  poisoning.  It  is  of  tbe 
utmost  importance  that  the  facts  in  the  exx>erience  of  planters  the  psesent  wason 
should  be  car&fully  reported,  showing  the  quality  and  proportions  of  material  roA 
the  method  and  frequency  of  its  application,  and  the  observed  results, that  a  thoioog^ 
test  may  be  made  of  its  value  or  worthlessness.  The  answer  of  the  following  question 
is  therefore  requested : 

1.  What  is  frlie  result  of  your, experience  or  observations  as  to  the  oflicacy  of  WJ 
green,  or  other  arsenical  compounds,  mixed  with  flour  or  i)la8ter,  for  the  destonctionw 
the  cotton-caterpillar  T 

2.  In  what  proi)ortions,  and  in  what  mode,  time,  and  frequency  of  apphcation  hate 
experiments  been  made  f 

3.  Have  any  ii^jurious  effects  of  the  poison  been  observed,  either  npon  the  placJbicff 
the  soil,  or  in  human  poisoning  in  its  application,  or  in  tno  dostmotion  of  benofldal 
insects,  as  bees,  &c.  T 
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4.  Havo  you  used  any  other  remedies,  or  means  of  cxtii'patien^sacli  as  fires  or  torches 
in  the  fields,  to  destroy  the  x>ei>fect  moths  on  their  first  appearance,  and  with  what 
success  T 

Eetunis  were  received  from  one  hundred  aiid  seventy- different  conn- 
ties  in  the  cotton-growing  States,  Alabama  and  Texas  being  represented 
by  the  most  numerous  and  coniplete  stateitients.  Of  these  one  hundred 
reported  that  no  experiments  with  Paris  green  or  arsenical  prepara- 
tions had  been  tried;  many  were  from  counties  in  which  little  cotton  is 
ever  grown,  and^'others  were  from  counties  where  the  worms  have  never 
appeared. 

1.  Efficacy  of  Paris  green, — Of  the  Seventy  retuims  reporting  actual 
exi>eriment  a  large  proportion,  at  least  four-fifths  of  all,  declared  the 
success,  either  full  or  partial,  of  the  application  of  mixtures  of  Paris 
green  or  other  arsenical  compounds,  when  they  are  properly  applied. 
Some  are  content  with  the  simple  declaration  that  it  is  an  effectual  rem- 
edy. Where  it  is  most  generally  used  it  is  most  approved.  In  Kew 
Iberia,  La.,  where  a  machine  that  will  powder  15  to  18  acres  per  day  was 
used,  fifty  planters  found  it  successful.  In  Wilkinson,  Miss.,  where  a 
simple  compound  of  Paris  green  and  flour  was  used,  "rows  treated  with 
the  compound  were  healthy  and  vigorous,  while  neglected  rows  beside 
them  were  destroyed."  In  Landry,  Tex.,  "  one  application  (rf Paris  green 
in  solution  resulted  in  ten  additional  bales  in  a  field  of  35  acres,  over  the 
rate  of  production  in  other  fields  where  none  was  used."  A  similar  result 
is  reported  from  Montgomery,  Tex.,  l^y  the  use  of  Paris  green  mixed 
with  lime  or  plaster,  or  even  fine  sand,  where  "a  neighbor  has  picked 
already  ten  bales  of  600  pounds  eaeh  from  13  acres,  while  freedmen  on 
the  same  farm  lost  their  whole  crop  by  refui^g  to  use  it."  The  corre- 
spondent in  Worth  County,  Ga.,  declares  it  "was  death  to  everything 
that  eats  the  leaves  that  have  been  sprinkled."  Some  correspondents 
enjoin  the  necessity  of  repeated  applications  to  meet  the  appearance  of 
successive  broods  of  worms,  as  enough  are  left  after  the  most  careful 
application  to  perpetuate  the  noxious  race.  In  some  cases,  caution  is 
suggested  not  to  make  the  application  after  the  bolls  are  open,  lest  it 
become  "dangerous  to  picker  and  ginner."  In  the  cases  of  failure  men- 
tioned there  appears  no  evidence  that  the  application  was  properly  and 
persistently  made,  and  with  a  pure  article  of  Paris  green.  Li  some  cases 
where  it  killed  both  worms  and  plants  it  is  very  evident  that  the  propor- 
tion of  Paris  green  was  too  large  or  applied  too  heavily. 

The  following  extracts  representing  different  phases  of  the  experi- 
ment will  illustrate  the  tenor  of  the  returns  on  this  subject : 

Craven^  N,  C. — Has  heca  used  in  the  county.  Checked  the  worms  at  points  where 
applied.  Kains  -were  frequent,  labor  scarce,  and  the  experiments  not  continued,  and 
the  cotton  was  eventually  dama^^d. 

Beaufort,  N,  C— Have  lieard  of  but  two  instances  where  Paris  green  was  tised  to 
stop  the  ravages  of  the  worm,  and  in  both  cases  without  benefit. 

Calhoun,  Ga. — ^Paris  green  has  failed,  though  from  7  to  8  pounds  of  the  green  were 
applied  to  the  acre  every  two  weeks. 

Jefferson,  Ga. — ^The  remedy  worse  than  the  disease.  It  occasioned  more  loss  of  forms 
and  young  bolls  than  the  insect. 

Macon,  Ga. — ^Patent  remedy  used,  but  not  successful.  Used  about  25  pounds  on  eight 
acres. 

Talbot,  Ga. — Experiments  too  limited  to  furnish  an  opinion — and  mainly  with  arsenic 
in  solution.    It  kills  both  plant  and  insect. 

Duval,  Fla. — ^Experiments  with  compounds,  of  which  Paris  green  has  been  the  prin* 
cipal  ingredient,  have  been  very  successful.  In  every  case,  QXcept  where  an  inferior 
article  has  been  used,  the  green  has  exterminated  the  caterpi^ar. 

Gadsden,  Fla. — ^No  good  results.    EiUed  plants  and  woims. 

Jefferson,  Fla. — ^Paris  green  and  flour  destroyed  and  drove  them  away.  Those  parts 
of  the  plantations  where  applied  are  green  and  thrifty,  while  cottofi  not  so  treated  is 
destroyed. 
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LlhcrUj,  Fin. — Pans  grcni,  coinlaiKMl  with  ilour  or  otlier  maitor,  except  wator,  is  a 

hiinibii^. 

liJoHut,  Ala. — T\v(M»rtlirec  jipi>li(titioiis  arc  necessary  to  destroy  the  siicceseivc  broods 
of  worms.  Uu  lii^ht  cotton  th(^  cost  exceeds  tlio  profit,  and  on  rank  cotton  tho  injury 
produced  by  forcing  through  it  to  sow  tho  poison  is  a  considerable  item,  unless  more 
than  one-fourth  of  the  crop  conhl  be  saved  by  tlio  application.  If  worms  appear  in 
July  they  produce  much  injury;  but  \i  in  September,  are  reganled  as  a  benefit. 

(Jreeiu\  J/t/.— Kills  tho  worm  when  it  ents  tho  x^oison.  If  applied  on  their  first  ap- 
pearance will  ])roYc  a  benetit.  The  poison  was  only  applied  once,  and  killed  mnuy 
wor.lll^<,  buf  did  not  soein  to  stay  their  ravages. 

Muraujo,  Ala. — Used  it  on  a  large  scale.  ParL^  green  will  certainly  kill  tho  caterpil- 
lar, if  pmc  and  properly  applied,  either  in  solution  with  water  or  in  combination  with 
Hour,  whitjh  must  bo  sound. 

V/Ultnson,  2jins. — Paris  green  and  arsenious  acid  used,  with  some  failures  from  im- 
proper application  and  inijuini  drugs.  I  am  convinced  of  tiio  efficacy  of  pure  Paris 
green  and  ilour  alone.  Rows  treated  with  the  compound  were  fresh,  vigorous,  and 
health V.  while  noirlected  rows  were  destroved. 

^'oxuhie,  Allfis. — It  is  uinch  trouble  to  scatter  th<^  conri>ound.  Thus  farno  good  Las 
been  aceoinplished. 

JvoiielUitj  La. — I\Mris  .<in '.n  was  used  to  a  limited  extent  in  this  i)arish,  and  when 
];roj^erly  n-ixed  and  a]»plrod  was  a  triumphant  success. 

ClaibortiCj  La. — I'sed  patent  remedies  and  killed  worms  and  plants.  uMadc  it  weak, 
and  killed  neither  worm  nor  idant. 

Austiu.  Ti'x. — Numerous  experiments  made  with  patent  remedies — clScetual  in  de- 
stroying ihe  wonu,  bnt  retarded  the  growth  of  the  cotton.  An  un]>atented  combina- 
tioiT,  ijicreasiiig  the,  aniount  of  Ihmr,  destroyed  the  worms  without  injury  to  the  plant. 
The  api'lieation  must  be  made  before  the  ]>ollso|>en,  and  in  no  case  after,  as  if  dropped 
tm  the  cotton  it  becomes  dangerous  to  picker  and  ginner. 

riWItiic,  Ty-x. — (^nit*^  a  innnber  of  experiments  and  all  of  Ihem  with  good  results, 
both  with  dry  preparations  and  arsenical  solutions.    The  effect  does  not  appear  at 


solution  the  chenpest  mode. 

Vort  Jinulj  3\x. — Experimenls  varied  and  extensive,  chielly  with  Paris  green  and 
ilour,  1  i>ound  of  Paris  green  to  20  or  40  pounds  of  Ilour,  one  \o  thirty  l)eiug  best  pro- 
portion.   SnMsfaetory;  ex])ense  being  about  .^:^^)  ])er. acre. 

FnraUwc/TiX. — Mixing  t lie  green  with  Hour  or  other  powdei-s  has  not  siTTceededso 
Wi'U  as  the  solution,  and  cannot  be  adnuui.stenMl  so  cheaply  or  thoroughly. 

Monigomcyn/rcx.—  V-^YxA  green  mixed,  either  with  flour,  lime,  ijlaster)  or  very  fine 
sand  even,  ap])lied  in  tho  moniing,  from  daylight,  tt>  an  hour  after  sunrise,  while  the 
dew  was  on  the  plant ,  has  l>ecn  universiilly  eflicachms.  Arsenic  in  solution  has  also 
been  used,  but  with  little  eliect.    It  burned  the  leaf  and  caused  tho  squares  to  fall. 

L*.  Proporthnsand  mode  of  apiylicatlon, — Tlio  inodc  and  time  of  appli — 
cation,  both  of  arsenical  mixtures  and  solutions,  aw  indicated  by  asfr^ — 
lection  of  representative  extracts,  as  follows:* 

Jotua,  X.  C. — One  1o  twenty-five.    Sifted  from  a  tin  vessel  having  a  perforated J)0 
torn  and  attached  to  a  staff  10  feet  long.    One  or  two  apydleations  sufficient. 
§l.r)0  per  acre. 

Craven,  A'.  C. — One  to  twcnty-tive.    Shaken  upon  the  plants  from  a  box  ^vith  a 
handle  when  the  dow  was  on  tho  })lants.    One  pound  of  arsenic  to  eight  gallons 
water  was  equally  eliect ual.    One  pound  of  Paris  green  to  ten  pounds  iUmv  deMroj" 
the  leaves. 

Jiichlandj  S.  C.— One.  to  twenty  parts  of  fiour. 

Jcfl'crfiov,  (in. — (.nic  to  twcnty-Hve.    Killed  the  forms  and  youn^ij  leaves. 

JqhrsoUj  Fla. — One  to  twenty-live.    Should  be  ai)plied  at  night  when  tho  wintifc—  'n 

down  and  the  dew  is  on  the  leav<?s.    It  must  be  repeated  after  a  shower,  or  it  tfHL  ^1^ 

lendered  useless. 

Duval,  I'la. — Royall's  pat«ait  used.    One  to  t  wcnty-eight  answers  equally  as  welli 
is  loss  exiMinsive;  costing,  with  labor  and  materials,  from  SI.IW  to  1.40  per  aero. 

I'titnaynj  Fla. — Sifted  up(»n  the  plant,  tho  operator  being  mounted  and  tho 
muzzled. 

Jinihr,  Ala. — Ap])ly  in  August  when  worms  lii*st  appear — two  applications  will i 
fiee — 1^  iKmnds  to  H  pounds  Hour,  50  gallons  water:  or  l{  pounds  green,  1  pound: 
and  gum  arabic  each,  with  20  pounds  of  flour. 

CUu'kCj  Ala. — Used  in  proportion  of  1  to  28  with  the  desired  effect.    Applied 

•Whci-e  no  other  substances  are  mentioned,  Paris  green  and  flour  by  weight 

90ll. 
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Aii;^u:£t,  an^l  ton  »L*iys  later,  (the  heavy  rains  washed  it  off,)  by  means  of  a  bucket  with 
eieve-bottoii!.  Have  also  used  a  spoonful  of  the  poison  in  a  bucket  of  water,  shaken 
oil  by  njcans  of  a  shuck  tied  to  a  stick. 

Crentfkaic,  Ala. — One  to  twenty-five,  flour  or  lisnc;  1  to  40  gallons  of  water. 
Gt'C4rne,  Ala. — One-quarter  ]>oaDd  green  to  30  gallons  water.    One  hand  rides  down 
t  Uo  iv»ws  on  a  male  and  sprinkles  from  a  watering-pot. 
Hale  J  Ala. — One-half  pound  to  40  gallons  water. 

Marengo,  Ala. — One  pound  in  20  used,  dusted  on  by  means  of  sieve  when  the  plant 
is  wet  with  dew  ^r  ra  n.  At  the  same  time  used  1  pound  in  40  gallons  of  water,  (to  an 
acre,)  applied  with  fine  watering-pots,  when  too  dry  for  the  i>owdor  to  stick.  Two 
applications  will,  doulJtless,  save  trhe  crop.  The  green  is  not  soluble,  but  by  keeping 
the  wjiter  stiired,  better  results  are  obtained.    • 

Montgomery.  Ala. — Has  l>oen  mixed  in  jx-oportiou  of  1  pound  Of  green  to  20,  25,  and 
30  pounds  of  ilour.  A]>plied  on  the  first  appearance  of  the  worms  by  moans  of  a  tin 
strainer. 

Perrgy  Ala. — One  pound  in  40  gallons  water  to  an  acre. 

Clurky  Miss. — One  to  thuty,  sifted  on  when  w(utii8  first  make  their  appearance  in  the 
morning,  reixjating  in  t^en  or  fifteen  days. 

inikiiitionj  Aliss. — Treat<id  with  1  to  30  by  weight,  sour  flour,  carefully  mixed,  i)cr 
acre,  and  by  means  of  a  mosquito-netting  batj  on  a  pole,  held  over  the  plant  and 
flliglitly  ta.p|>ed.  This  is  done  in  the  morning  while  the  dew  is  on.  The  sun  evaporates 
the  moisture  and  the  poison  is  glued  to  tlio  leaf. 

Xeio  Iberia,  La. — Paris  green  and  flour,  and  ar>?enic  and  lime,  have  each  been  used 
"with equal  success.    They  have  also  bt^^n  nsed  v.ith  a  sprinkler.     A  sifter  is  used. 

Rapides,  La. — Best  results  from  solution  of  arsenic  in  the  proportion  of  three-quarters 
of  a  pound  to  40  gallons  (barrel)  of  water — 1  barrel  to  ?>  acres — used  by  means  of  a 
"wateriiig-pot. 

Saint  Landry,  La. — One  x)ound  to  a  barrel  of  water. 

Austin,  Tex. — Proportion,  1  to  26,  adding  a  little  rosin  and  gum  arabic;  applied  with 
a  sieve  attached  to  a  forked  stick,  which  is  t%pi>ed  as  the  oi>erator  moves  along  the 
row.    Dust  while  the  dew  is  on,  walking  to  windward. 

Comal,  Tex. — Paris  green  1  to  20  by  weight — also  used  with  water,  1  ounce  arsenic  to 
1  pound  water.     Remedies  most  effectual  when  used  iu  the  morning. 

Fort  Bend,  Tex. — No  regular  system  for  ai)plication.  Some  have  usexl  sieves,  others 
coarse  netting  sacks,  while  daw  wa.s  on,  some  using  through  the  daj'  and  for  the  third 
lime.    Arsenic  dissolved  in  water  also  used  with  good  efl'ect. 

Freestone,  Tex. — Paris  green  succeeds  best  in  solution,  and  is  administered  more 
thoroughly  and  cheaply ;  2  ounces  to  1  poimd  of  green  to  10  gallons  water,  adminis- 
tered with  a  common  watering-pot. 

^vaca,  Tex. — Royall's  pat<Mit,  1  pound  green  to  1  poimd  resin,  one-half  pound  gum 
arAbic.  and  17  pounds  flour.  Two  applications  savi'd  the  croi^  when  worms  first  ap- 
peared, and  on  the  appearance  of  second  crop. 

Ztfon,  Tbc.— One-fourth  to  one-half  pound  arsenic  in  water  to  an  acre.    Sprinkled 
^^th  common  sprinkler. 
'^Q^iwe,  Tex. — One-half  pound  green,  10  pounds  flour,  10  pounds  lime,  and  1  pound 
f^^  to  an  acre.    Put  three-fourths  of  this  amount  on  at  intervals  of  four  weeks  when 
txie  '^rorms  first  appear  would  be  the  best  mode. 

^-  Injurious  or  poisonous  effects. — Nearly  all  returns  made  reference  to 
h^  flatter  of  poisoning  or  injury  from  the  application,  and  most  of 
"^**i  stated  positively  that  no  injurious  eft'ects  were  obserred.  Several 
f  ^^t*ted  that  when  too  liberally  applied,  or  iu  too  stroug  a  solution,  the 


,^^^sed  blooms  to  shed  to  a  limited  extent."    In  Sabine,  Tex.,  our  cor- 

►ndenit's  stock  roamed  at  large  over  the  held  with  no  injurious 

ts.    "  Reports  of  horses  and  mules  dying  from  lickmg  the  poison 

;r    ^^    the  stalks"  are  returned  from  Brooks,  Ga.    Our  correspondent  in 

J^'^^h,  Gra.,  says:  "Stock  has  been  poisoned  by  eating  the  cotton,  and 

j^»^^^^  made  several  persons  using  it  giddy  when  advantage  was  not 

j^^^^  of  the  wind.    Turkeys  and  chickens  have  been  killed  from  eating 

^^ead  worms."    It  was  deemed  a  decided  advantage  in  Putnam,  Ga., 

Ulled  the  noxious  weed  known  as  beggars  lice.    There  were  reports 

Crenshaw,  Ala.,  of  "a  few  cases  of  injury  to  human  beings  and  to 

and  some  destruction  of  birds  eating  dead  worms,"  but  no  partica 
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lavs  were  given j  and  a  similar  report  from  Carroll,  "one  or  two  cows 
killed  from  eating  the  cotton.''  One  correspondent  expresses  the  opinion 
that  it  will  prevent  the  pasturing  of  cotton-fields  after  the  pidnng  is 
over.  The  Craven  (N.  C.)  correspondent  says:  "Ko  inconvenience 6om 
poisoning  where  the  righljproportions  are  used.  The  caterpillar  or  flock 
bird  feed  upon  these  worms  in  the  same  fields  where  the  poison  is  strewn, 
and  grow  very  fat.  Sportsmen  kill  these  birds  and  thousands  eatthem, 
yet  have  not  heard  of  any  one  being  iDJure.d.'' 

4.  Means  of  destruction. — Most  of  the  returns  fail  t«  indicate  the  use 
of  any  other  than  arsenical  cofhpounds  for  the  destniction  of  cotton- 
insects.  Several  declare  definitely  that  no  others  have  been  tried.  Of 
those  which  are  reported  the  following  extracts  will  give  an  idea: 

Jonc8,  X.  C. — ^Fires  or  torches  aro  of  no  service.  Carbolic  soap  Las  been  tried  and 
believed  to  be  good.    It  is  used  in  the  proportion  of  one  gaUon  of  soap  to  ten  of  Tfater. 

Beaufort,  N,  C. — Ravages  stopped  in  one  field  by  a  flock  of  turkeys. 

Granville,  N.  C, — ^Turkeys  saved  the  crop. 

Woi'th,  Ga. — Ceasing  to  cultivate  cotton  for  a  year  or  two,  and  restisg  the  lands,  is 
the  remedy. 

^Sumter,  Gai — Fires  and  lamps  aro  vrorthless. 

Jackson  fFla. — ^Tin  lanterns  of  peculiar  construction,  also  torches,  have  been  used 
with  success. 

Gadsden,  Fla. — ^Turkeys  highly  reconmiended.  Kerosene-oil  and  turpentine  in  small 
quantities  in  water  have  been  used  with  some  good  eflect. 

Orange,  Fla. — Birds  are  encouraged,  and  we  Imd  it  pays. 

Butler,  Ala. — ^Torches  and  fires,  with  little  or  no  success. 

Carroll,  Ala. — Mres  used  with  no  effect. 

Jones,  Miss. — Fires  will  retard  the  progress  of  the  caterpillar. 

Xoxubee,  Miss. — Yiics  and  torches  in  some  instances  seem  to  have  done  good.  Tho 
best  remedy  is  early  and  clean  cultivation. 

Madison,  Miss. — Fires  and  lan^)s  used  with  only  partial  success. 

Clark,  Miss. — Fires,  torches,  and  small  lamps  used  with  only  partial  success.  Would 
bo  more  useful  if  practiced  by  every  planter  in  a  neighborhood,  as  it  attracts  the  moths 
from  neighboring  farms. 

Warren,  Miss. — ^Early  in  July  last  sheet-iron  pans,  18  by  15  inches  by  2  inches  deep, 
containing  coal-tar  to  the  depth  of  ^  inch — and  about  four  inches  above  the  center  ot 
each  pan  of  tar  a  lantern  was  secured — were  placed  on  stakes  something  higher  th*tt 
the  cotton-plant,  set  about  100  feet  apart  in  the  field,  and  light  being  placed  in  tb» 
lanterns  at  night  many  millers  or  moths  were  destroyed,  but  without  perceptible  reM**- 
Earlier  commencement  and  a  more  general  effort  in  a  similar  direction  may  accompli*^ 
.something  in  future.    No  poisons  were  tried. 

Bossier,  La. — Running  a  sweep-plow  through  the  rows  does  more  good  than  anythi**^ 
else.    It  rakes  the  worms  off  the  cotton  and  covers  them  up. 

Comal,  Tex. — ^Largo  lamps  set  in  pans  of  molasses  usetl  extensively  throngh  v^ 
county.  One  lamp  to  one  hundred  yards  square,  lighted  at  early  dusk.  Moths  i^®^ 
collected  with  very  favorable  results. 

Lavaca,  Tex. — Night  lights  have  been  used.  Unless  universally  adopted  by  tHllfsiX^ 
ors  not  much  bench t  derived,  as  the  light  attracts  from  a(\jacout  fields.  Fields  wb^^ 
lights  were  used  have  been  known  to  bo  first  destroyed. 

Conclusions. — ^From  tlie  answers  to  the  vaiious  questions  aboV< 
quoted  the  following  is  a  summary  of  the  conclusions : 

The  use  of  Paris  green,  when  pure  and  unadulterated,  mixed  wi**' 
flour  in  the  proportion  of  1  part  of  Paris  green  to  25  to  30  parts  of  floo^* 
is  of  utility,  and  in  many  cases  has  saved  the  crops ;  that  in  many  i^ 
stances  where  the  Paris  green  has  failed  it  has  been  attributed  to  i^ 
proper  use  or  using  a  spurious  article.    Paris  green  or  arsenic,  also  usew 
with  water  and  sprinkled  over  the  plants,  has  been  used  with  good  eSeotf 
but  to  be  of  any  avail  the  water  must  be  well  mixed  up  and  stirred  ^ 
the  time  of  using  it,  as  the  Paris  green  or  arsenic  is  only  partially 
soluble  in  water,  and  requires  to  be  thoroughly  disseminated  throughoflt 
the  water,  to  be  deposited  as  a  slight  coating  of  poisonous  powder  on  ^ 
leaves,  to  be  of  any  avail.    When  Paris  green  or  arsenical  compounds 
are  used  great  care  must  be  taken  not  to  make  the  mixture  too  stronfe 
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'  will  kill  or  iDJuro  the  leaves  and  plants.  When  used  as  a  pow- 
5ted  over  the  plants,  the  plants  irnist  be  wet  in  order  to  make  the 
'  adhere  to  the  leaves.  Bains  wiH  wash  the  mixture  awaj^  from 
ves,  and  it  will  have  to  be  renewed  after  heavy  showers.  Some 
us  or  sticky  substance  may  be  used  with  the  Paris  green  and 
:  order  to  cause  it  to  adhere  to  the  leaves,  but  it  is  not  necessary. 

spoiled  flour  will  answer  as  well  as  the  best ;  plaster,  ashes,  and 
\8t  have,  in  some  cases,  been  substituted  Ibrtho  flour,  but  liave  not 
ed  the  purpose  as  well  as  flour.  Applying  the  Paris  green  on  the 
pearance  of  the  caterpillars  is  recommended,  and  as  soon  as  pos- 
tler  the  second  crop  of  worms  appear  on  the  plants  also.  No 
has  been  taken  of  patent  insect-destroyers,  as  the  patentees 
1  private  and  exclusive  right  to  use  them.  Only  a  very  few  cases 
ry  to  man  or  beast  have  been  observed,  and  even  some  of  those 
re  not  well  substantiated  by  proof.  It,  however,  would  be  well 
ion  persons  using  this  poison  to  be  on  the  windward  side  when 
<;  or  showering  it  on  the  plants,  and  not  to  let  stock  in  to  feed 
le  foliage.  The  prejudice  of  the  freedmen  against  using  Paris  green 

partially  removed.    The  application  of  Paris  green  not  strong 

to  injure  the  cotton  will  kill  the  beggar's-lice  weed  in  the  rows. 
DT  two  of  the  favorable  accounts  of  the  success  of  Paris  green  in 
localities  must  be  considered,  however,  as  oocuning  in  the  same 
^rhoods  where  the  worms  mysteriously  disappeared  in  neighbor- 
is  tcithont  the  aid  of  the  poison.  Fires  are  said  by  some  plant- 
)e  of  use  in  attracting  and  destroyiag  the  moth  or  niiller,  and  by 
:o  be  injurious,  as  attracting  moths  from  neigliboriug  plantations; 
las  been  observed  that  the  cotton  has  been  very  much  attacked 
ately  around  such  fires  afterward,  as  if  the  moths  had  been  at- 

by  the  fire  and  deposited  their  eggs  in  the  vicinity.  Torches  are 
vail  unless  generally  used  by  all  the  planters  in  a  neighborhood, 
when  placed  over  pans  or  dishes  containing  some  adhesive  sub- 
and  into  which  they  falk  Great  complainte  have  been  made  by 
s  about  the  indiscriminate  destruction  of  insectivorous  birds, 
)ught  to  be  protected  by  law,  as  they  are  exceedingly  useful  in 
ing  the  cotton-caterpillar.  Some  planters  used  salt-water  in  the 
ion  of  a  gill  to  a  bucketful,  and  thought  they  experienced  bene- 
sults  from  its  use,  while  others  plowed  between  the  rows  with 
ash  fastened  to  the  swingle-tree  in  order  to  sweep  off  the  cater- 
from  the  plants  on  to  the  ground,  where  tkey  are  either  buried 
he  earth  or  scorched  to  death  before  they  are  able  to  reascend  the 

Kerosene-oil,  oresylic  soap,  and  other  preparations  have  been 
at  to  no  great  extent,  though  with  some  beneficial  resnflfcs.  Tur- 
iven  into  the  field,  as  in  the  case  of  the  tobacco- worms  in  Mary- 
id  Virginia,  will  quickly  exterminate  many  of  the  caterpillars, 
re  been  highly  spoken  of  by  three  of  our  correspondents, 
any  cases  the  correspondents  consider  that  when  the  cotton  is 
d  quite  late  in  the  season,  and  after  the  last  bolls  are  formed,  the 
lars  are  rather  a  benefit  than  injurious,  as  by  eating  off  the 
allege,  the  air  and  sunlight  being  admitted,  the  bolls  that  would 
^e  not  ripen  and  open  are  fully  matured. 
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REPORT  OF  THE  CHEMIST. 

Sir  :  1  have  the  honor  to  present  to  you  the  annual  roiK)rt  of  tlie 
^vork  of  tlie  division  under  my  charge,  and  before  proceeding  to  the 
statement  of  the  work  accomplished  it  is  but  just  that  I  should  state 
tlnit  during  at  least  four  months  of  the  year  1873  I  have  been  without 
an  assistant.  On  account  of  the  unfortunate  illness  of  one  of  my  assist- 
antSj  of  which  you  are  fhlly  aware,  more  than  one  mouth's  work  waseu- 
tirely  lost,  and  an  important  anil  valuable  investigation  was  discou- 
tinued.  If,  therefore,  1  have  a  comparatively  small  amount  of  work  to 
report,  1  hop(^  the  cause  of  it  may  be  fully  understood.  • 

Until  the  beginnuig  of  the  last-  year  the  Department  has  been  very 
much  troubled  with  ai)plications  for  analyses  of  minerals,  ores,  commer- 
cial products,  &c.,  which  had  little  or  no  bearing  upon  agriculture  or 
agricultural  chemistry,  and  it  was  e\ident  that  they  were  frequently  ap- 
pliedjor  more  to  satisfy  personal  curiosity  or,  in  many  cases,  to  further 
personal  speculations.  Such  applications  we  have  declined,  as  far  as 
practicable,  and  have  confined  ourselves  to  the  vrork  of  making  such  in- 
vestigations as  we  believed  would  be  of  greatest  practical  value  to  the 
greatest  number  of  the  people,  and  at  the  same  time  be  possessed  of 
the  greatest  scientific  interest  and  importance.  1  have  exx)erienced  the 
same  difticulty  as  my  predecessors,  namely,  tlie  want  of  sufficient  as- 
sistance in  tbe  laboratory,  to  work  uj)  all  important  questions  which  may 
have  been  pre?;ented  for  investigation,  and  have,  therefore,  found  it  ne- 
cessary to  make  such  selections  as  the  conditions  to  which  we  are  sub- 
ject would  admit,  taking  up  such  as  were  of  the  most  immediate  impor- 
tance. Since  the  cause  of  agricultural  chemistry  may  be  advanced 
as  well  by  devising  and  publishing  new  aiid  valuable  methods  by 
which  the  results  of  our  analyses  have  b^en  obtiiined  as  by  the  pob- 
llcation  of  the  results  themselves,  I  have  in  my  work  endeavored  to 
devise,  a«  fin-  as  practicable,  new  and  improved  methods,  or  tomodifj 
old  methods  where  this  was  necessary  to  insure  greater  accuracy  in  sy 
results,  and  these  shall  be  given  under  the  difierent  subjects  considered. 

The  number  oi' 

FERTILIZERS, 

natural  or  artificial,  which  have  been  analyzed  during  tlie  past  year  has 
been  very  limited,  since,  on  account  of  the  large  amount  of  work  in 
this  line,  prosecuted  during  previous  years  in  this  Department,  and  rf 
that  being  constantly  done  elsewhere,  many  applications  for  worfe  rf 
this  kind  were  declined,  the  applicants  being  referred  to  recd^  of 
analyses  of  materials  of  similar  character  heretofore  published  in  our 
reports,  or  supplied  with  results  of  analyses  from  other  sources.  Tl^^ 
fcAv  that  we  have  analyzed  are  as  follows : 

1.  A  mineial  fertilizer  (so  called)  was  sent  by  Mr.  James  K.  GibsoDj 
of  Abingdon,  Va.,  with  a  statement  to  the  eftect  that  he  had  applied  it  ^ 
his  corn-cro]),  and  that  until  the  beginning  of  the  dry  weather  it  hadp*^' 
ducod  a  very  marked  and  beneticial  effect.    Its  comfK)sition  is  as  follow* 

Moisture,  (at  100^  C.) 0.^ 

Wlica 34.(586 

l'ei'()xi<'lo  (»?  iron  mid  aluiiiiiiii 14.5^ 

ni()s])lioric  ncid , 0.5w 

Lime 92.^ 

Majijucsia 9.6JJ 

Carbonic  acid 17.443 

AlkaUes .  Ttifl* 

Loss " a8?l 
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o  the  absence  of  notable  quantities  of  ])bosphoiic  acid  and 
value  is  evidently  due  to  the  amount  of  liuie  and  magnesia 
3n  tains. 

car^^ous  marl,  presented  for  analysis  by  Mr.  J.  L.  White,  lola, 
unty,  Fla.,  having  the  following  composition: 

jtermiDedatlSOoC.)." 1.11 

volatile  mnttorB 1.07 

Ton  and  alumina 1. 24 

49.92 

2.24 

0.04 

0.13 

d 37.82 

Lcid 0.70 

id 0.32 

itter,  silica,  &c '. 5.41 

100.00 

careous  marl  from  n.  E.  Pollard,  Stevensville,  Ya., : 

Dtcrmiiied  at  lOQo  C.) 0.48 

ter  and  moistnro  not  expelled  at  100°  G 3. 7G 

iron  and  alumina 1. 78 

44.28 

1.04 

0.11 

0.31 

cid 0.19 

id , 0.25 

d 34.83 

12.97 

100.00 

tuple  of  green-sand   marl  from  E.  A.  Vannort,  Hanesville, 
ity,  Md. : 

3.175 

ter 4.475 

48.481 

iion 6.430 

iron 13.901 

10.9944 

cid 0.0086 

2.116 

3.1638 

6.767 

0.805 


100. 3168 

ipares  very  favorably  with  marls  of  like  character  from  the 
leposits  of  New  Jersey  and  other  localities, 
nple  of  material  found  in  a  cave  and  supposed  to  be  excre- 
ats,  was  received  from  Messrs.  Miller  and  Tancre,  of  Hunts- 
together  with  the  following  communication : 

an  to-day,  by  express,  a  small  box  containing  specimen  of  a  deposit  found 
tlio  plant ation  of  Mr.  B.  F.  Watkins,  in  Lauderdale  County,  Alabama,  on 
0  Iviver,  about  forty  miles  west  of  Himtsville.  Tbo  eavo  bias  never  been 
xplored,  but  is  tliougbt  to  be  about  two  miles  in  lengtb,  witli  rooms  oiwjn- 
•  side  of  the  main  entrance.  It  is  iubabited  by  a  countless  number  of 
hoso  discbarges  the  deposit  in  question  is  formed.  No  correct  idea  can  bo 
regard  to  tbe  extent  of  this  deposit,  but  in  many  jdaccs  it  is  found  to  be 
locp. 

ot  Mr.  Watkins  we  send  you  tins  specimen  for  analysis,  as  bo  wishes  to 
value  as  a  fertilizer,  and  the  proper  ingredients  with  which  to  compost  it 
tton  or  cereals.  There  is  in  it  also  a  lump  of  niter,  which  also  exists  in  a 
ty.  This  was  worked  during  the  war  by  the  confederacy  in  the  manufac* 
•eter. 
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The  color  of  the  deposit  is  dark  brown.  The  material  is  very  ligbt, 
and  seems  to  (consist  of  small  scales,  which  are  probably  the  remjunsof 
insects.  This  l\ict,  together  with  the  fact  that  the  cave  from  which  it 
is  obtained  is  inhabited  by  a  large  number  of  bats,  may  be  censida^ 
fail*  evidence  in  support  of  the  theory  advanced  with  regard  to  its  origin. 

The  himp  accompanying  the  dark  sample,  sapposed  by  our  correspond- 
ent to  be  niter,  cannet  be  considered  as  such  sineo  it  contains  no 
l>otassa  or  other  alkali  of  any  account,  and  but  a  small  proportion  of 
niti'ic  acid.  On  a(*count  of  the  presence  of  this  latter  constitueBt,  as 
well  as  the  soluble  phosphoric  acid,  it  has  some  agricultural  value,  and 
will  bo  found  useful  in  admixtivre  with  the  other  material.  When  taken 
J'rom  the  box  it  was  ([uite  moist,  and  when  cut  through,  the  section  pre- 
sented a  wlrite  and  yellowish  mottled  appearance.  On  exposure  it 
dried,  forming  a  tolerably  hard  mass,  AvhicU  cnunbled  upon  application 
of  slight  pressure,  and  when  crushed  it  was  very  fine  and  pidvenilent 
From  the  results  of  analysis  given  below  it  se(Mns  to  be  an  accnmula- 
tion  of  siliceous  clay. 

The  analysis  resulted  as  follows: 

MoLsliiro 12.800 

Orj;;iiii(;  matter 9.700 

Silica,  insoluble  in  cblorhydric  acid 42,290 

•Silica,  soluble  in  cblorbydrio  acid 'D.IIO 

Phosphoric  acid,  soluble  in  water 0.2277 

Phosphoric  acid,  insoluble  iii  water 1.4673 

Peroxide  of  iron 0.1169 

Alumina 19.88 

Limo 1.6337 

Magnesia 2.09 

Nitric  acid O»09S3 

Sulphuric  acid Ttatt 

Soda Trace. 

Carbonic  acid Tnce* 

The  dark-brown  material  has  a  greater  agricultural  value,  since  ifc 
contaiiLS  a  much  larger  quantity  of  tlio  constituents  which  are  inutt^ 
diately  available  for  i)lant-food.  It  may  be  used  with  advantage  into 
raw  state,  in  favorable  quantities,  without  composting,  for  either  cottoa 
or  cereals ;  but  in  cases  where  it  may  be  more  convenient  for  application 
it  may  be  used  with  any  kind  of  composting  materials  whatever. 

The  analysis  of  this  material  gave  the  following  results : 

Moisture 11.60 

Insoluble  silica 30,81 

Soluble  silica 3.13 

Insoluble  organic  matter  J  containing  3. 72  per  cent,  of  nitro-  > 28.687 

Soluble  organic  matter      (  gen  =  4. 52  i)cr  cent,  of  ammonia   ) 10.573 

Free  ammonia 1 TwjJ 

Phosphoric  acid,  soluble  in  water !•?» 

I*hosi)horic  acid,  insoluble  in  water L5w» 

Peroxide  of  iron 1.^ 

Alumina 3.81 

Limo 4.11 

Magnesia 3,11 

Soda 0,3fl 

Nitric  acid 0.1» 

G.  A  muck  from  near  Southington,  Conn.  Mr.  Lumau  Andrews  <*• 
served  w  ith  regard  to  it  that  when  thrown  out  in  heaps  there  soon  ap* 
peared  upon  the  suiface  a  white  coating  or  efflorescenee  consiistingtf 
small  white  scales  or  crystals.    He  s^nt  a  sample  of  the  muck  to  thto 
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•axtnieiit  in  order  that  the  cempositiou  of  this  coatiug  might  be  de- 
lined.  On  account  of  the  very  small  amount  of  the  coating  itselt 
Q  the  sa^)ple  sent  us  it  was  impossible  to  make  a  complete  analysis 
b.  It  is  therefore  difficult  to  state  positively  what  compound  it  may 
but  from  the  comi)lete  analysis  of  the  sample  sent  us  it  appears  to 
•me  soluble  sulphate.    The  analysis  resulted  as  follows: 

byre,  (determined  at  lOO^  C.) 3.77 

nic  mafttcr**  and  moisture  not  expelled  at  10(P  C 28. 31 

^xidoof  iron 2.40 

side  of  iron Trace. 

lina 3.32 

» 1.29 

lesia 1.01 

ah 0.41 

0.14 

phoric  acid 0. 10 

pnic  acid Trace. 

baric  acid 1. 15 

i,  &c 58.10 


100.00 
ntainiiig  1.09  per  cent,  nitrogen. 

be  residue  remaining  after  removing  the  organic  and  volatile  mat- 
,  by  incineration,  is  very  ^e  and  pulverulent. 

ANALYSIS  OF  WINES. 

uring  the  month  of  April,  1873,  we  were  led  to  make  some  exami- 
ons  of  wines  with  a  view  to  the  determination  of  a  means  of  dis- 
tion  between  the  alcohol  of  iermentation  and  that  of  distillation, 

the  amounts  of  these  constituents  which  any  given  wine  contains. 

attention  was  drawn  to  this  subject  by  the  receipt,  from  Hon.  J. 
Douglass,  Commissioner  of  Internal  Eevenue,  of  a  sample  of  '*  So- 
a  Sparkling  Champagne,"  manufactured  by  J.  N.  Blum,  of  Kew  York 
e,  and  seized  in  New  Orleans  according  to  the  law  providing  for  the 

ion  of  all  wines  of  American  manufacture  containing  more  than  5 
cent,  of  absolute  alcohol  produced  by  distillation.  The  object  of 
examination  in  this  case  was,  therefore,  to  determine  whether  the 
3  was  produced  by  the  natural  process  of  fermentation  or  by  the 
of  brandy  or  other  alcoholic  fluids,  thus  placing  it  within  the  limits 
lie  above-mentioned  law.  The  only  reliable  method  for  making  such 
inctions  consists  in  determining  the  total  amount  of  alcohol  which 
given  wine  contains,  and  considering  all  above  a  certain  per  cent., 
orally  12  to  14,  which  is  known  to  exist  in  a  normal  wine,  as  alcohol 
istillatioii.  This  is,  of  course,  only  approximate,  on  account  of  the 
ation  in  the  composition  of  different  w^nes. 

ther  experiments  for  the  determination  of  the  purity  of  wines  were 
e,  with  a  view  to  i)roving  the  i)resence  of  adulterations,  but  they 
3  negative  results.  According  to  Beyse,  Bolley,  Neubauer,  and 
r  chemists  who  have  devoted  yeai's  to  the  study  and  investigation  of 
is  and  their  manufacture,  the  separation  and  determination  of  the 
varieties  of  alcohol  spoken  of  is  impossible.  In  the  course  of  our 
igations  we  procured,  for  comparison,  a  specimen  of  "  Inpperial 
apagnc,"  manufactured  by  the  American  Wine  Company  of  Saint 
s,  and  have  made  complete  analyses  of  the  two,  obtaining  the  fol- 
ng  results,  in  parts  per  thousand : 

No.  1. — ^'Sonoma  SjparJd'uig." 

lol  by  weight 107.7 

olby  Tolnmo 133.0 
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Extractive  matter 102.1 

Ash 1.0 

Acid,  (calculated  as  frco  tartaric) G.f) 

Ko.  2.^'' Imperial" 

Alcoliol  by-weight ,- %.:> 

Alcohol  by  volumo 1*?2.0 

Extractive  matter , Ti'.P 

Ash 1.1 

Acid,  (caleiiliilcd  as  iioe  tartaric) r>.:) 

OPIUM    FROM  NORTH   CAROLINA. 

Mauy  experiments  have  been  made  with  varied  success  in  the  cultivar 
tion  of  the  poppy  and  the  production  of  opium  in  different  parts  of  this 
country,  and  during  the  past  year  ]\Ir.  F.  J.  Krou  sent  to  tiiis  Depart- 
ment a  communication  accompanied  with  a  specimen  of  opium  produced 
near  Albemarle,  Stanly  County,  North  Carolina,  which  presented  a  ven* 
fair  appearance.    The  following  is  Mr.  Kron's  communication : 

fc?omo  four  years  ago  seed  of  the  opiiun-poppy,  oriciually  derived  from  Turkey,  was 
obtained  from  the  DcpartmeDt  of  Agriculture  and  has  been  cxi>eriraonted  "with  hero 
ever  eiucc.  The  results  have  demonstrated  that  both  our  climate  and  our  soUare  well 
:nlapted  totlio  production  ot  either  poppy-seed  for  the  manufacture  of  i)oppv-oil,  fAi^f 
d'olieitc  of  the  Frcncli,)  or  of  opium  as  good  as  can  bo  made  anywhere.  The  resulis 
have  over  Bho^\Ti  that  the  plant  hero  is  decidedly  hardy,  contrary  to  what  is  bUUmI 
concerning  it  in  the  report  of  our  consular  agent  in  Smyrna,  in  1869,  where  it  is  repre- 
sented as  being  tender  to  frost.  Hero,  where  the  temperature  somo  years  f.ills  below 
zero,  the  seed  sown,  as  in  Asia  Minor,  in  the  faU  vegetates  freely  and  pofises  the  winter 
safely,  to  present,  in  the  spring,  plants  of  remarkable  vigor,  provided  with  heads  which 
arc  numerous  and  large,  far  superior  to  the  plants  raised  from  seed  sown  in  the  spring. 
The  yield,  however,  has  not  thus  far  been  abundant  enough  to  make  the  culture  re- 
munerative. An  idea  may  be  formed  in  that  respectfrom  the  fact  that  only  216  grains 
of  opium  were  obtained  from  920  heads.  But  the  quality  of  the  opium  prodiwed  i? 
something  superior  to  anything  wo  can  obtain  in  commerce.  It  is  all  opium;  none  of 
the  tilth  and  seed  which  often  constitute  three-fifths  of  the  bulk  of  tho  opium  sent  to 
us  hero.  In  medicinal  i>roperties  it  wiU  not  disappoint  tho  practitioner,  but  present 
him  with  all  that  is  expected  from  tho  greatest  of  boons  of  Providence  to  suffering 
humanity. 

The  sample  of  opium  sent  seemed  free  from  foreign  matters,  was  well 
dried,  and  was  quite  hard  and  resinous.  When  pulverized  and  sub- 
jected to  analysis,  the  air-dried  product  yielded  5.01  per  cent,  of  pure 
morphine.  This  proportion  of  morphine  is  rather  low;  yet  it  is  nearly 
equal  to  thi^t  of  many  varieties  of  opium  from  India.  In  order  thatthis 
result  may  be  compared  with  results  of  analyses  of  opium  from  other 
localities,  we  give  below  a  table  of  results  obtained  bj' different  analysts. 


Locality. 


;    Percentage  of 
morphine. 


Smyrna 

EgjTtian,  (dry) 

Egyptian,  (undried) 

East  India 

Persian 

Algerian,  (white  poiipics).. 

Algerian,  (red  j»oppies) 

Algerian,  (purple  poppies). 

Erfurt,  (blue  popi)ies) 

Erfurt,  (white  poppies) 

French,  (dried,)  maximum  . 
French,  (dried,)  niiniumin.. 
Vermont,  (Addison  County) 
California,  (Marin  County). 


12        to  11 
5.8    to    (i.r. 
G        to    7 

,».  J       to        4,  4 

11.37 
1. 52  to    8. 57 
10.  .37  to  11.23 
14.71  to  17.63 
16. G    to  20 
C.  85 
22.0 
14.8 
15. 75 
5.75 


Analyet. 


Guibourt. 

GoiboQTt. 

Merck. 

Guibouit. 

Guibourt. 

Auboigier. 

Aubeigier. 

Anbergicr. 

Btitz. 

BUtz. 

Gaibourt. 

Guibourt. 
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In  the  determination  of  morphine  in  the  North  Carolina  specimen, 
the  method  of  Proctor  gave  the  most  satisfactory  results:  20  grams 
of  the  dry  pulverized  opium  were  rubbed  with  repeated  portions  of  wa- 
ter until  finely  divided,  and  allowed  to  digest  twelve  hours  in  about  six 
times  their  weight  of  water,  when  the  whole  was  removed  to  a  filter  and 
washed  with  water  until  the  washings  were  completely  colorless  and 
tasteless,  the  fluids  thoroughly  mixed  and  divided  into  portions  repre- 
senting 10  grams  each  for  duplicate  determination. 

The  solution  thus  obtained  is  treated  with  solution  of  subacetatc  of 
lead  as  long  as  precipitate  forms,  the  precipitate  being  separated  by  filtra- 
tion and  well  washed.  To  the  filtrate  add  dilute  sidphuiic  acid,  drop  by 
drop,  to  separate  the  excess  of  lead  as  sulphate,  filter  and  evaporate 
the  nuid  to  small  bulk  at  a  low  temperature,  mix  with  an  equiil  volume 
of  alcohol,  filter,  and  treat  the  filtrate  witli  15  to  20  grams  of  ammo- 
nia sp.  gr.  .960,  mixed  with  an  equal  volume  of  alcohol.  The  alcoholic 
solution  of  ammonia  is  divided  into  two  poitions,  which  are  added  half 
an  hour  apart,  after  which  the  fluid  is  allowed  to  stand  twenty-four 
hours.  The  morphine,  which  separates  in  distinct  crystals,  is  collected 
on  a  weighted  filter,  washed  with  dilute  alcohol  and  treed  from  a  small 
quantity  of  narcotine  which  may  be  present  by  washing  with  ether. 
The  remaining  crystals  of  morphine  are  carefully  dried  and  weighed. 

SOIL  ANALYSES. 

It  is  well  known  that  this  Department  has  heretofore  been  the  recipient 
of  large  numbers  of  applications  for  analyses  of  soils,  but  on  account  of 
the  amount  of  time  required  for  the  purpose,  and  the  low  value  which 
must  generally  be  ascribed  to  this  branch  of  chemical  analysis,  as  it  is 
osaally  practiced,  we  have  found  it  necessftry  to  decline  nearly  all  of  them, 
oonfining  ourselves  in  this  particular  to  the  examination  of  only  such 
soils  as  are  possessed  of  properties  inunediately  injurious  to^  crops, 
these  properties  infecting  the  soil  of  a  considerable  section  of  country. 
Beretoforo  great  difliculty  has  been  experienced  by  analysts  in  fixing 
apon  a  method  by  which  the  absolute  fertility  of  a  soil  may  bo  de- 
termined, or  at  least  one  which  will  afibrd  results  indicating  a  de- 
^e  of  fertility  that  will  correspond  with  the  experiences  of  actual 
practice,  and  foimded  upon  the  amount  of  the  crops  produced  from  it. 
Bdany  soils  containing  a  considerable  quantity  of  organic  matter  in  the 
form  of  humus  have  the  mineral  elements  of  plant-food  locked  up  in  or- 
^nic  combinations,  which  are  insoluble  in  water,  and,  therefore,  unless 
these   combinations  be    acted  upon    by    other    materials   ha\lng    a 

onger  solvent  power,  and  which  may  at  the  same  time  be  readily 
cai^en  up  by  the  plants,  they  must  lie  dormant  in  the  soil.  Li  the  de- 
composition of  the  nitrogenous  matter  of  the  soil  carbonic  acid  and 
immonia  are  formed.    Alkaline  carbonates  are  known  to  hav^  a  solvent 

tion  upon  the  hwmus  of  the  soil,  and  these  substances  are  the  materi- 

3  which  do  the  most  work  in  supplying  plants  with  nutritive  principles. 
n>  is  therefore  evident  that  when  we  make  use  of  the  stronger  acids  in 
mr  analyses,  we  go  further  than  the  forces  brought  to  bear  in  nature  will 
irarrant.  Mens.  L.  Grandeau  has  thoroughly  developed  this  idea  in  his 
nvestigations  upon  the  black  soils  of  Russia,  and  has  found  that  in 
learly  all  cases  the  sample  of  soil  to  l  e  analyzed  should  be  exhausted 
vith  a  dilute  solution  of  carbonate  of  ammonia,  since,  he  says,  this  latter 
e-agent  plays  the  part,  first,  of  an  acid,  and  then  of  a  base,  and  that 
he  intervention  of  a  strong  acid,  such  as  chlorhydric,  is  unnecessary. 
Ills  Department  has  lately  had  an  opportunity  of  making  a  practical 
pplication  of  M.  Grandeau's  ideas  and  of  his  method  of  soil  analyses. 
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Durini?  the  past  year  we  received,  through  Lieut.  Col.  S.  O.  Lyford,  of 
the  Ordnance  Office  of  the  War  Department,  a  sample  of  black  soil  from 
the  plantation  of  Mr.  P.  KemblQ  Paulding,  on  Brae's  Island,  Beaufort 
County,  South  Caroliaa.  The  sample  in  questicm  had  every  appearance 
of  being  decidedly  fertile,  but,  as  far  as  the  cotton-crop  is  conc^ned, 
experience  has  proven  that  quite  the  opposite  is  the  ca^se,  as  may  be 
seen  from  Colonel  Lyford's  communication.    He  sa^s< 

It  having  boon  found  impracticable  to  raise  cotton  from  this  soil,  Mr.  PaulcUng  de- 
sires to  know  what  constttuont-s  are  present  which  prevent  the  cultivation  of  such  a 
crop.  As  a  great  deal  of  such  soil  is  found  on  the  various  islands  of  the  South  Atlantic 
coast,  a  complete  analysis  will  be  of  great  interest  to  tlie  planters  of  that  section. 

In  compliance  with  the  suggestion  of  Colonel  Lyford,  a  qualitative  ex- 
amination of  the  soil  was  made,  revealing  the  presence  of  protosulphate 
of  iron ;  and  this  fact  may  be  considered  sufficient  cause  of  failure  in  the 
production  of  cotton.  A  complete  quantitative  analysis  has,  however, 
been  prosecuted  according  to  Grandeau's  method,  and  the  followiDg 
statements  indicate  the  results  obtained. 

Preliminary  analysis  of  soil  gave : 

Moisture 4.75 

Organic  matter 14.24 

Inorganic  matter 8L01 

'100.00 
Specific  gravity  of  soil,  1. 14. 

The  aqueous  extract  of  the  soil  has  an  acid  reaction. 

The  soil  itself  io  of  very  fine  texture,  free  from  stones,  it  is  very  com- 
pact, and  becomes  very  hard  when  dried.  When  treat^  with  a  dilate 
solution  of  carbonate  of  ammonia  it  yielded  an  extiuct  which,  when 
evaporated  to  dryness  and  strongly  heated,  left  a  residue  which  con- 
tained, in  100  parts,  the  following  constituents : 

Organic  matter 86.950 

Silica 1.8?8 

Sulphuric  acid 3.421 

Magnesia 1.956 

Lime 1.434 

Peroxide  of  iron 913 

PJiosphoric  acid 619 

P6tash 2.909 

100.080 

One  hundred  parts  of  the  mineral  matter  remaining  in  the  soil,  after 
exhausting  with  carbonate  of  ammonia,  contain : 

Insoluble  silica,  sand,  &c » ^^iSc 

Soluble  silica .^ 

Lime *J 

Magnesia 'jj 

Manganese ^ 

Alumina - ^^2S 

Peroxide  of  iron '- &9^ 

Phosphoric  acid »g^ 

Sulphurie  acid •^«* 
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jtiug  the  above  results,  we  find  that  100  parts  of  au:-dried  soil 

- 4.750 

rSUica 0.0432 

Sulpliuric  a<jid 0.0786 

Magnesia 0.0460 

Lime 0.0330 

Phosphoric  acid 0.0142 

Peroxide  of  iron 0.0210 

Potash 0.0(569 

^  Organic  matter 2. 0000 


lublo  in  carbonate  < 
ammonia. 


2. 30iy 


'  Insoluble  silica,  sand,  &o 62. 93 

Soluble  silica 0. 1^5 

Lime 0.307 

Magnesia 0.161 

^1  .n«  ,.  «.,,.iw.«  J  Peroxide  of  manganese 0.395 

soluble  m  carbon-^  p^^^^^^fi^^^^ ^^ 

Alumina 13.594 

Phosphoric  %cid 0. 1K5 

Sulphuric  acid 0.546 

,  Organic  matter  i 12.240 


4  ammonia. 


92.781 
99.8329 

)  have  seen  above,  the  specific  gravity  of  the  soil  is  1.14.  A 
)t  of  it  therefore  weighs  71.42  pounds,  and  a  stratam  of  soil, 
in  depth,  extending  over  one  acre,  will  contain  3,100.055  ponndg. 
)unt  of  soil  is  capable  of  yielding  materials  immediately  avail- 
plant-food  as  foUows : 

Poimda.  Pounds. 

1,331     Magnesia 1,395 

)f  iron 651     Lime 1,023 

cacid 440     Organic  matter 6,201 

2,077 

therefore  be  seen  that  the  soil  in  question  contains  sufficient 
to  satisfy  the  immediate  demands  of  a  cotton-crop,  although 
itity  may  be  somewhat  limited.  The  main  trouble  is  undoubt- 
3  to  the  fact  of  the  existence  of  proto-sulphate  of  iron  in  the 
and  probably  free  sulphuric  acid  also.  Both  of  these  sub- 
lavc  a  poisonous  influence  ui)on  plants.  The  planters  of  the 
.tlantic  coast,  who  have  this  difficulty  to  contend  with,  must 
ily  adopt  some  means  to  remove  this  salt  of  iron,  and  to  neutral- 
:ee  sulphuric  acid.  The  most  economical  method  by  which  this 
accomplished  is  a  copious  application  of  lime.  In  case  of  the 
[uestion,  about  150  bushels  of  lime  per  acre  will  probably  be 
.  I  would  also  advise  thorough  underdraining  where  this  is 
,  and  it  is  probable  that  this  is  the  case  wherever  the  difficulty 
on  exists. 

PBOXnVTATE  ANALYSIS  OF  CEEEALS.* 

lay  justly  be  considered  one  of  the  most  difficult  and  tedious 
5  in  analytical  chemistry.  It  not  only  requires  patience  but 
Ids  results  which  fail  to  produce  the  satisfaction  desired.  To 
le  difficulties  to  a  certain  extent,  and  to  devise  a  method  which 
eld  satisfactory  results  and  insure  economy  in  time  and  ex- 
as,  in  part,  the  object  of  an  investigation  extending  through  a 
*  about  two  months.  In  this  we  were  aided  considerably  by  the 
ce  of  Ibrmer  chemists  of  this  Department, 
the  separation  of  the  several  proximate  principles  depends  upon 

'  course  applies  more  particolarly  to  analyBes  of  conii  bat  may,  with  slight 
y  be  applied  to  any  cereais  whatever. 
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the  action  of  difFereut  solvents,  the  work  of  devising  a  raethodofeft'e 
ing  it  obviously  consists  in  tbe  selection  of  such  as  are  l>ost  suited^ 
the  purpose,  as  well  as  tlie  best  means  for  applying  tbem.  Inthese'^^ 
tion  of  solvents,  attention  must  be  paid  to  their  wetting  powers  as  vxn 
as  their  power  of  solution.  Thus  ether  w  ill  dissolve  a  larger  proport:  !< 
of  oil  than  bisulphide  of  carbon,  but  the  latter  being  more  penetratiu 
will  extract  the  oil  fiom  the  meal  more  readily  than  the  former.  W 
have  therefore  chosen  as  solvents,  to  be  used  in  the  following  metliod 
bisulphide  of  carbon,  alcohol  of  85  per  cent.,  w  ater,  and  dilute  acid  and 
alkaline  solutions. 

The  best  mode  of  extraction  of  the  different  i)rinciples  with  solvents  is 
by  percolation,  and  this  operation  may  be  very  materially  aided  hy  the 
use  of  the  Bunsen  pump.     In  order  that  the  residues  may  be  driecl  aud 
weighed  without  clestroying  the  filter,  Monroe's  porous  earthenware 
cones,  14  inches  in  diameter,  are  used,  and  these  are  fitted  into  ^\^^ 
funnels  by  means  of  a  ring  of  rubber  tubing. 

The  material  having  been  carefully  and  finely  pulverized,  take  two 
samples  of  2.5  to  3  grams  each,  heat  at  13(P  0.  until  constant  weight 
is  obtained,  in  order  to  determine  the  moisture.  Then  place  them  ni)on 
the  porous  cones  and  determine  the  oil  by  extraction  with  bisulpbideof 
carbon.  The  residue  after  this  extraction,  as  after  each  succeediugone, 
must  be  dried  at  130^  C.  until  constant  weight  is  obtained.  The  oil 
having  been  removed,  the  two  samples  are  treated  for  zein,  sugar,  and 
gum,  as  follows :  Let  the  cones  be  numbered  respectively  1  and  2.  Treat 
the  contents  of  ISTo.  1  with  alcohol  of  85  per  cent.,  which  will  removethe 
zein  and  sugar.  After  having  dried  and  weighed  it,  treat  the  residue 
with  water  to  remove  the  gnm;  dry  and  weigh.  Treat  the  contents  of 
cone  No.  2  with  water  to  remove  the  gum  aud  sugar ;  dry  and  weigh. 
Hie  amounts  of  zein,  gum,  and  sugar  may  now  be  calculated  as  follows: 

Treatment  of  No.  2  with  water=gum  and  sugar. 

Second  treatment  of  No.  l=:gum. 

First  treatment  of  No.  l=zeiji  and  sugar. 

Gum  +  sugar — gum=8ugar. 

Zein  +  sugar — sugar=:zein. 

The  substance  having  been  treated  as  above  is  transferred  from  the 
cone  to  a  beaker  12  inches  high  and  3  inches  in  diameter,  andboiledfor 
two  hours  with  200  c.c.  of  water  contauung  5  percent,  of  Bulpharicacid. 
As  the  water  evaporates  it  must  be  supplied.  After  boiling,  the  beaker 
is  filled  with  hot  distilled  water,  the  residue  allowed  to  settle,  and  the 
clear  sui)ernatant  fluid  is  drawn  off  as  completely  as  possible,  by  means 
of  a  siphon,  without  disturbing  the  residue,  which  is  then  transferred  to 
the  filter,  washed  with  boiling  distilled  water,  dried,  and  weighed.  The 
loss  denotes  the  amoiujt  of  starch,  and  the  residue  consists  of  albamiooids 
and  cellulose.  These  may  be  separated  by  treatment  with  water  c(Hi- 
taining  5  per  cent,  of  caustic  alkali,  which  will  remove  the  former, 
leaving  the  latter  as  a  residue. 

The  ash  is  determined  by  taking  another  sample  of  2.5  to  3  grams, 
and  incinerating  it  in  a  platinum  crucible.  The  mineral  matter  is  then 
deducted  from  the  various  principles  with  which  it  may  have  been  re- 
moved in  the  process  of  extraction.  We  have  determined  by  experiment 
that  extraction  of  the  different  substances  removes  the  following  per- 
centages of  the  whole  amount  of  mineral  matter  present  for  each  of  the 
constituents.    Thus  the  amount  removed  with — 

Zein 7.5 

Albomiiioids  aiid  coUuloso 10.5 

Gum S7.6 

Starch 414 
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itrogen  :^boiild  hn  determincii  as  a  clicxk  upon  ibo  zciii  and 
oids. 


^rear  deal  uf  time  must  ueeessiirily  bo  lost  in  working  tho 
letliod,  we  prefer  tho  following,  which,  although  it  involves  the 
ineiples,  may  be  prosecuted  in  much  less  time: 
liis  method  weigh  out  five  samples  of  2.5  to  3  grams  eat*h, 
em  upon  iK)rous  cones  which  have  been  previously  washed  and 
and  numbered  res|>ectively  1,  2,  3,  4,  and  5,  and  heat  at  130^  C. 
istaut  weight  is  obtained.  Treat  the  contents  oi  cone  Xo.  1  with 
de  of  carbon,  dry  and  weigh.  Before  weighing,  the  residues 
well  diied  at  130^ C.  Loss  in  weight  of  cone  and  contents  = 
)  and  oil. 

the  contents  of  cone  Xo.  2  with  bisidphide  of  c;irbon  and  aUo- 
5  per  cent,  consecutively,  without  removing  the  cone  from  the 
funnel.    After  this  is  done  dry  and  weigh.    Loss=moisture,  oil, 

1  sugar.  In  the  same  manner  treat  the  contents  of  cone  Xo.  3 
Lilphide  of  carbon  and  water.  Dry  and  weigh.  Loss=mo:stui\\ 
,  and  sugar.  Treat  cone  No.  4  with  bisulphide  of  carbon,  alcohol 
r  cent.,  and  water.  Loss = moisture,  oil,  gum,  sugar,  and  zeni. 
ne  Xo.  5  in  tho  same  manner  as  Ko.  4,  and,  without  ilr\ing,  trans- 
contents  of  the  cone  to  the  tall  beaker  described  in  the  former 

and  proceed  with  the  treatment  for  starch  as  described  above. 
le  starch  is  removed,  the  albaminoids,  cellulose,  and  mineral 
ire  determined  as  in  the  preceding  method, 
ive  below  the  composition  of  two  varieties  of  Indian  com  dc- 
i  by  the  above  method.  The  main  object  of  tho  analyses  was  to 
le  the  differences  in  tho  composition  of  various  kinds  of  corn 
the  markets,  and  whether  these  differences  were  sufficiently  fn^at 
nee  their  market  value.  Our  time  being  limited,  two  varieties 
•seed  corn  were  chosen :  a  yellow  corn  grown  upon  tho  farm  of 
missioner  of  Agriculture  in  Pennsylvania,  and  believed  to  be  a 
esentative  of  a  greater  portion  of  the  corn  found  in  the  northern 
tern  markets,  and  a  white  variety  grown  upon  the  Eastern  Shore 
laud,  believed  to  be  a  fair  i^presentative  of  that  of  the  southern 
.    Xo.  1  is  the  analysis  of  the  yellow  corn  from  Pennsylvania, 

2  that  of  the  white  corn  from  Maryland. 


No.  1. 


Uu(h-icd 
substance. 

Dry 

siibstaucp. 

'                                                  .         .                       -       ^'    ■ 

8. 87 
5. 17 
1.10 
1. 23 
1.98 
70.  m 

7.  at 

1.7> 
1 .  -X] 

5.t)7 

1.21 

l.:i5 

3.17 

77. 54 

iclii 

8.71 

1. 80 

1.16 

10!).  r,o 


100.00 
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No.  2. 


■>      

Moisture 

OU 

Sugar 

Gum 

Zcin 

Starch 

Albiuniiioids 
Colluiotjo--.- 
AsU 


TJudried 

Drj' 

substance. 

substam-f. 

8.03 
5. 61 

(UO 

ti.45 

'J.  66 

0.97 

1.06 

1.45 

1.5S 

70.36 

7o.r>o 

8.36 

n.oa 

i.r)3 

1.66 

1.24 

1.35 

100.00 

100,00 

HOMINY-OFFAL. 


The  above. method  of  analysis  has  also  been  applied  to  the  dotonniua- 
t  iou  of  the  composition  of  a  sample  of  oftal  from  the  hominy  mills  of 
Messrs.  George  R.  Hill  &  Co.,  Alexandria,  Virginift.  Accompanyingtbe 
sample  was  the  following  communication: 

Recent  cxperiujeiils  by  farmers  in  Counectiwut  and  New  Jersey  liaviug  dctcnnincd 
tliat  corn-meal  is  a  most  valuable  fertilizer,  (equal  in  some  cases  to  guano,)  'weba^o 
the  honor  to  forward  this  day,  by  express,  a  specimen  of  the  offal  from  our  hanawf 
mills,  composed  princii)alJy  of  the  hearts  or  ga^ma  of  the  com,  and  henco  believed  to  to 
the  more  valuable,  (as  the  x>ho8phatic  clement  so  largely  predominates,)  and  respect- 
fully ask  that  you  will  cause  an  analysis  of  the  same  to  be  made  at  an  early  day. 

In  response  to  the  request  embodied  in  the  above  communication,  a 
complete  analysis  has  been  made,  the  following  results  having  Ikkjh 
obtained : 

One  huudved  pai*ts  of  the  material  contain : 

Moisture 0.38 

rOil 7.50    ■ 

Sugar 1.50 

Gum 2.4082 

Zein 1.8400S  91.4875 

Starch 65.0732 

^Vlbuminoids , 0.1961 

.Cellulose 5.9800 

f  Silica 0.1479 

Lime 0.0797 

Magnesia 0. 1014 

Inor;xa»ie  mat ler ^j  Peroxide  of  ii*on 0. 0424 

Phosphoric  acid 0.9S98 

l\)tussa 0.(5237 

.Soda 0.1670 


Organic  nj;ittcr..  < 


>    2.1310 


99.994 


1.1203 


Nitrogen  in  organic  matter 

On  comparing  the  composition  of  the  organic  matter  with  the  analyses 
given  abave,  it  seems  from  the  large  portion  of  celhtlose  that  the  mate- 
rial contains  a  considerable  quantity  of  the  outer  shell  or  testa  of  the 
seed,  and  to  this  may  be  due  the  increased  percentage  of  mineral 
matter,  and  especially  phosphoric  acid  and  potash.  Deveaa  having 
shown  that  the  thin  layer  just  inside  the  testa  of  wheat  contains  a  i)eoa- 
liar  nitrogenous  princii)lo\vhich  also  contains  a  large  quantity  of  phos- 
phoric acid,  the  same  may  be  true  concerning  the  corn. 
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One  hundred  paits  of  mineral  matter  contain 

Silica G.937 

Lime.,. 8.729 

Magnesia ,... 4. 750 

Peroxide  of  iron 1.98S 

Phosphoric  acid 45. 489 

Potassa 29.251 

jkHla 7.834 

99.984 

Wo  find  that  the  quantity  of  ash  amounts  to  2.13  per  cent,  making 
the  total  amount  of  phosphoric  acid  about  .97  per  cent.,  and  potassa 
about  .G2  per  cent.  Comparing  these  figures  with  those  found  in  the 
analyses  published  by  Wolif,*  we  find  that  the  average  amount  of  ash 
found  in  corn  is  about  1.40  per  cent.,  making  the  total  amount  of  phos- 
phoric acid  in  the  grain  about  .66  per  cent.,  and  potassa  .39  per  cent. 
This  shows  that  in  the  hominy-offal  there  is  an  increase  of  but  about 
one-third  in  the  amounts  of  these  constituents,  and  when  we  calculate 
the  value  of  the  material  according  to  the  standard  of  commercial  fer- 
tilizers, and  admitting  that  the  phosphric  acid,  potash,  and  niferogen 
are  all  available  as  plant-food,  it  would  be  $3.70  per  ton  of  two  thousand 
pounds.  Now,  when  it  is  so  easy  to  procure  fertilizing  materials  in  a 
much  more  concentrated  condition,  at  the  same  rates,  it  is  quite  evident 
that  it  would  not  be  profitable  to  make  use  of  the  material  in  question 
as  a  fertilizer.  But  if  we  consider  its  value  as  feeding-material,  upon 
comparing  the  above  analysis  with  that  of  the  analysis  of  white  com 
grown  upon  the  Eastern  Shore  oi  Maryland,  we  see  that  the  material 
Llift'erence  is  not  very  great.  The  total  amount  of  cellulese  and  min- 
eral matter,  8.11  per  cent,  in  the  former  and  2.77  per  cent,  in  the  latter, 
would  not  make  a  dift'erence  of  more  than  two  or  three  dollars  per  ton 
in  their  value,  even  if  w^e  admit  that  these  constituents  are  valueless 
tor  this  purpose.  So  that  when  the  price  of  corn-meal  averages  from 
^35  to  $40  per  ton,  it  is  plain  that  it  would  be  much  more  practical 
and  economical  to  make  use  of  the  hominy-offal  as  feeding-material  for 
cattle  than  for  the  purpose  indicated  by  our  correspondent. 

TANNIO  ACID,   ITS  DETERMINATION,  AND  THE  PERCENTAGE  FOUND  IN 

S03IE  WOODS   OF  THE  SOUTHWEST. 

All  analysts  who  have  had  any  experience  in  making  determinations 
of  tannic  acid  in  different  materials  can,  doubtless,  very  well  appreciate 
the  difaculties  which  have  heretofore  been  met  in  securing  results  for 
wliich  complete  accuracy  can  be  claimed,  on  account  of  the  unsatis- 
factory character  of  the  methods  which  have  thus  far  been  employed. 
Fully  appreciating  these  difficulties  myself,  I  have  endeavored  to  devise 
a  method  which  would,  in  a  measure  at  least,  remove  the  difficulties  in 
question,  and  at  the  same  time  be  free  from  all  complication  which  might 
have  a  tendency  to  vitiate  the  results.  Ppobably  the  most  convenient 
method  given  in  the  works  on  chemical  analysis  for  making  these  deter- 
minations is  that  of  Lowenthal,  described  in  Presenius'  Quantitative 
Analysis,  fourth  English  edition,  page  073,  depending  upon  the  oxida- 
tion, with  a  st<aiidardized  solution  of  permanganate  of  potassa,  of  tannic 
icid  and  sulphindylate  of  potassa,  and  decoloration  of  the  latter  by 
neans  of  this  reaction. 

In  this  method  the  tannic  is  cxtra<;ted  from  the  material  with  water, 
vnd  in  its  nse,  therefore,  there  is  great  danger  that  the  results  may  be 
ritiated  by  the  presence  of  gum,  sugar,  &c.,  which  are  soluble  in  water, 
md  which  may  also  be  oxidized  at  the  expense  of  the  permitnganates  of 
>otassa,  and  it  was  with  this  difficulty  that  I  was  called  upon  more  par- 

r "         -     -  -    *  •  ■       ■  -  ■      - 

^Asehen-Aiialysm,  page  'M. 
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ticuiarly  to  contcucl.  In  one  of  the  Viuielies  of  wood  I  have  examined, 
gum,  as  well  f\s  some  eolopinj^*  matters  soluble  in  water,  are  present  in 
consi(lera])i{'-  qiianliiies.  These  substances  are,  however,  to  a  great  ex- 
tent, insoluble  in  sul])huric  ether,  while  the  tannic  acid  is  quite  easily 
soluble  in  this  m'.Mistruum.  I  have  therefore  made  use  of  it  in  my 
analyses.  Mv  niethou  is  as  follows :  After  the  nmterial  to  be  examined 
has  been  line*ly  i)ulveri;:ed  by  grindinfj  in  ti  steel  drug-mill,  and  tlior- 
ougbly  dric.^d,  it  is  dij^ested  several  days  with  about  twice  its  volume  of 
sulphuric  ether,  the  solution  decanted,  and  the  residue  well  washed  with 
ether  as  long  as  anything  may  be  removed.  When  this  operation  is 
complete,  the  solution  and  washings  arc  united,  and  the  ether  removed 
by  distillation.  It  may  be  collected  by  condensation  for  fmtlier  use. 
The  residue  remaining  irom  this  distillation  is  treated  with  water  until 
the  final  wasbmgs  fail  to  produce  any  coloration  with  salts  of  iron,  the 
entire  solutioji  thoroughly  mixed  and  made  up  to  a  given  volume.  The 
solution  thus  obtained  may  contain  very  small  quantities  of  coloring 
matter,  which  are  seldom  sufScient  to  be  taken  Into  account,  but  it  is 
completely  free  from  many  of  the  troublesome  impurities  found  in  solu- 
tions made  by  extracting  with  water  directly  from  the  material. 

Very  nearly  the  same  method  has  been  applied  by  Julius  Lowe*  to  the 
preparation  of  pure  tannic  acid  fix)m  sumac.  For  this  purpose  he,  how 
ever,  makes  use  of  acetic  ether,  and  reverses  the  treatment;  that  is,  he 
exhausts  the  material  with  water,  and  removes  the  tannin  from  the  solu- 
tion by  agitation  with  acetic  ether,  from  which  it  is  said  the  tannic  acid 
may,  by  distillation  of  the  ether,  he  obtaineil  in  a  pure  state.  Ho 
recommends  the  use  of  acetic  ether  on  account  of  its  being  less  inflam- 
mable than  sulphuric  ether. 

j\Iy  attention  was  particularly  directed  to  this  subject  by  thQ  receipt 
of  samples  of  the  wood  of  mesquite,  {AlgaroMa  glanduloga,)  Osage- 
orange,  {Machwa  aurantica^)  and  live-oak,  {Que^'eua  virens,)  from  Mr.  J. 
31.  Wilson,  Seguin,  Guadalupe  County,  Texas.  It  was  desired  that  the 
comparative  value  of  these  woods  as  tanning  materials  be  determined, 
since  it  is  bc^lieved  that  they  contain  considerable  quantities  of  tannic 
acid.  The  different  parts  of  the  woods,  which  had  been  p^e^4ou8ly  air- 
dried,  were  carefully  separated  and  finely  pulverized.  They  were  then 
subjected  to  digestion  with  twice  their  volume  of  sulphuric  ether  for 
ten  days  in  closed  fiasks.  The  solution  was  at  the  end  of  this  time  de- 
canted and  the  method  above  described  was  i'ollowed  tlironghont. 

The  anaJvses  n^sulted  as  follows : 


i.ivc-.'\il< .  vi:;tii  wood J  U.  3\) 

:.»';i;i  v.()(»(l '  0. 1*^5 

Mor.'''.:i:v.  \\vm\  \vu;>(1 1  0. liJl 

v.liiii'  Av;»().l I  0.  .">U 

!v i)SM 


I 

„  I 


\n\\\. 


0.10    I 


Fn'scTiiiis,  y.ciUchrift  fvr  AnaUftschc  Chcmiv,  t.  xii,  p.  128. 
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It  will  be  seeu  from  the  above  table  that  the  heart  woods  of  the  mes- 
quite  and  Osage-orange  contain  tolerably  high  proportions  of  tannic 
acid  5  nearly  as  higii,  indeed,  as  many  varieties  of  barks  used  in  tanning, 
and  in  the  Southwest,  where  these  trees  grow  abundantly,  there  is  no 
doubt  that  they  may  be  found  of  great  value  in  this  branch  of  industry. 
The  live-oak  contains  so  small  a  percentage  of  tannic  acid  that  it  will  bo 
found  of  little  value.  There  was  extracted  from  the  Osage-orange  a 
yellow  resinous  coloring  matter,  soluble  in  ether  and  caustic  potassa, 
which  we  have  not  yet  examined,  but  which  we  shall  at  some  future 
time  make  the  subject  of  an  investigation.  It  is  possible  that  it  may 
he  found  useful  as  a  coloring  matter. 

Other  investigations  are  being  carried  on  which  must  be  reported 
upon  hereafter.  Wo  hope  to  be  able  to  obtain  from  them  important  and 
valuable  results. 

WM.  3I0MUETR1E. 

Hon.  Freb'k  Watts, 

Commissioner. 
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By  Thomas  Tatlob,  Micsoscoptst. 
HAWTHOENBLIQHT. 

ECESTELIA  LAOEBATA,  TULASNB;  MOIDimiL  LACERATTBI,  GEETr— 

Greville,  in  his  Scottish  Flora,  p.  209,  vol.  iv,  describes  this  fungus  as 
it  was  known  in  1826.  He  says  that  it  is  found  on  the  nerves  and 
petioles  of  the  leaves,  on  the  fruit,  and  even  on  the  young  branches  of 
the  hawthorn  (Crataegfis  oxyacantJia)  in  summer  and  autumn  every  where; 
and  M.  0.  Cooke  observes  that  it  is  found  on  the  under  surface  of  the 
leaves  and  on  the  petioles  and  fruit  of  the  hawthorn,  and  is  common 
from  May  to  June  in  the  United  States. 

My  attention  was  called  last  year  to  the  prevalence  of  this  fungus  on 
the  hawthorn-plants  on  the  grounds  of  the  Department  during  the 
months  of  July  and  August.  This  year  it  has  also  appeiired.  I  first 
observed  its  presence  in  the  month  of  July,  although  it  may  have  ap- 
peared in  June  preceding.  At  this  time,  September  20,  the  fungoid 
forms  are  decaying.  Nearly  every  species  of  the  hawthorn  is  affected, 
especially  C,  punctata  Q,ud  C.tomentosa. 

The  evergreen  hawthorn-plant,*  C.  pyraoantha^  Pers.,  seems  not  to  be 
attacked  by  any  species  of  fungus  of  the  order  JScidiaceL  Judging  from 
my  observations,  I  deem  it  an  error  to  suppose  that  Ropstelia  laoerafa  at- 
tacks either  the  branches  or  fruit  of  any  variety  of  the  hawthorn.  We 
have  many  varieties  of  the  hawthorn  growing  on  the  grounds  of  the 
Department,  but  in  no  case  have  I  found  Boestelia  lacerata  on  their  fruit 
or  branches.  This  species  is  confined  to  the  leaves  in  every  instance, 
and  the  petioles  thus  far  are  exempt  from  its  attacks.  On  making  my 
fir§t  observations  and  dissections  of  the  orange-colored  fungus,  seen  so 
firequently  on  the  branches  and  fruit  of  hawthorn-bushes,  I  was  much 
disappointed  on  finding  that  the  color,  structure,  &c.,  of  the  peridium 
and  spores  did  not  agree  with  that  given  by  mycologists ;  but  on  making 
search  to  ascertain  if  any  other  similar  genus  or  species  of  the  or 
^eidiavei  existed  on  the  hawthorn  C.  oxyaAXLutha^  or  on  any  of 

*A  shmb  spontaneous  at  Washington  and  near  Philadelphia.    Isaac  Jk 
^Adv.  fvoiil  Eorope.) 
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numeroQS  varieties  of  this  Iiedge-plaat,  witli  the  view  of  accoantiDg  for 
the  discrcpancf ,  I  foand,  on  tariuDg  up  the  leaves  having  orange  spotf 
on  their  npper  surface,  true  peridia  (sacks)  of  Btestelia  lacerata,'M.; 
JScidium  oxyacantJiw,  Pers.  Under  a  power  of  abont  flO  diameterB  the 
geoeral  character  of  the  x)eridia  is  seen.  They  are  densely  aggregated, 
elongated,  submersed,  palo-brown,  irregnlarlj  torn.  Hie  eporidia  aro 
copious,  thus  far  agreeing  with  Grevilltfs  description.  The  circnla- 
spots  on  the  leaves,  Nos.  1  and  2,  (Fig.  XI,)  indicate  the  general  potota  of 


Fig.  11. 


growth  of  this  fangns.  I  find  it  frequently  on  the  leaf-ribs  and  tenniniil 
points  of  the  leaves,  and  very  often  dispersed  over  the  smooth  partB  rf 
the  leaf;  sometimes,  altliotigh  rarely,  the  peridia  are  on  the  npper  Borboe 
of  the  leaves.  3  rejH-eseiits  the  peculiar  fonnation  of  their  stmcbn^ 
which,  wlieu  matured,  resembles  net-work.  At  the  jnncture  tfCtbtltm 
(see  4)  the  cells  of  the  peridia  are  nearly  round;  at5,  ohlong.  FroonStD 
4  the  cellular  structure  is  of  a  light  Vandyke  brown ;  at  5,  a  paleyeOor. 
I  am  aware  .that  the  structure  of  the  peridia,  as  described  by  toe,  noN 
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1  some  respects  from  that  by  Greville  and  others,  which  shows  the  iln- 
ortance  of  photographing  objects  so  minute.  I  have  preserved  sections 
f  these  for  future  use.  6  represents  the  appearance  of  the  peridia  as 
ien  by  the  naked  eye j  7^  their  general  arrangement  and  their  groupings 
a  the  leaves ;  8,  three  ceHs,  showing  the  parts  of  which  the  peridia  are 
>mposed,  being  magnified  about  125  diameters.  Greville  states  that  it 
\  probable  that  these  forms  are  not  really  cellular,  according  to  the  ac- 
jptation  of  the  term,  in  the  higher  orders  of  plants  as  has  been  supposed, 
ut  are  at  present  aui  generis^  and  require  f&rther  investigation.  l?heir 
lode  of  attachment  to  one  another  certainly  differs  from  vegetable  col- 
li ar  structure  in  general  ]  but  that  they  are  cellular  and  capable  of 
eing  filled  with  water,  any  microscopist  may  satisfy  himself  5  for  in 
lounting  by  the  wet  process  a  portion  of  the  liquid  frequently  fills  the 
ills,  giving  their  centers  a  dark  shade. 

The  two  lower  cells  of  8  represent  them  so  filled.  The  upper  cell  rep- 
isents  the  appearance  of  an  empty  one ;  10,  the  openings  or  meshes ; 
L,  a  leaf  of  a  variety  of  C.  oxyacantha.  On  one  of  its  lobes,  at  A,  is 
^presented  a  cluster  of  peridia  of  Ecestelia  la^erata;  12  and  13  represent 
le  peridia  of  a  species  of^ddium^  heretofore  undescribed  as  a  parasite, 
a  the  hawthorn,  and  one  which  has  been  confounded  with  that  on  the 
aves ;  14  represents  the  peridia  as  they  appear  to  the  naked  eye ;  15, 
very  highly  magnified  view  of  one  of  them,  the  cells  of  which  are 
lagnified  125  diameters;  16,  one  of  the  cells  somewhat  more  highly 
lagnified.  They  are  not  always  regular  in  construction,  although  gen- 
rally  of  the  form  given.  They  separate  easily  from  one  another  by 
ight  j&iction.  17  represents  spores*  of  an  orange-color,  with  which 
ie  peridia  abound,  and  which  consist  of  at  least  three  parts :  a  trans- 
u*ent  outer  cell,  an  inner  cell,  and  an  orange-colored  protoplasm  in- 
osed  in  it,  and  containing  germinal  matter  in  the  form  of  dark  spots. 
he  spores  are  magnified  about  125  diameters. 

All  standard  works  en  mycology  represent  Roestelia  lacei'ata  as  the 
ily  fungus  of  the  order  ^cidiacei  that  attacks  hawthorn-plants ;  but 

Igiug  &om  my  investigations,  it  holds  a  secondary  place.  So  conspicu- 
is  are  the  species  of  the  two  genera  en  them,  the  que  on  the  leayes,  the 
^ber  on  the  branches  and  fruit,  that  the  naked  eye  can  distinguish  the 
[jfference.  That  on  the  leaves  appears  of  a  brown  color.  Owing  to  the 
ansparency  of  the  cells  of  the  peridia,  the  brown  coloring-matter  of 
le  protospores  may  be  seen  through  them,  while  that  on  the  fruit  and 
ranches  appears  of  a  rich  orange,  owing  to  the  color  of  their  proto- 
>ores.  Although  of  the  same  order  they  differ  in  genus  and  species. 
It  is  of  much  importance  to  ascertain  as  far  as  possible  the  conditions 
f  growth  favorable  or  unfiaivorable  to  this  order.    Its  presence  on  plants 

highly  destructive  to  them,  and  has  proved  one  of  the  most  serious 
>stacles  to  the  cultivation  of  the  hawthorn  as  a  hedge-plant  in  the 
nited  States.  Forty-seven  species  of  JEddium  and  three  of  Roestelia 
'^  reported  by  M.  C.  Cooke.  In  relation  to  the  ravages  of  this  order 
'  Jftingi  P.  H.  Foster,  proprietor  of  Babylon  nurseries,  Babylon,  Long 
iland,  writes  to  the  Commissioner  of  Agriculture,  on  the  1st  of  August 
st,  as  follows : 

I  send  you  a  specimen  of  a  disease  -which  occurs  on  some  American  wliite-ash  trees, 
hich  I  imported  from  Flushing,  New  York.  I  have  noticed  the  disease  on  them  during 
e  last  two  seasons.  It  first  makes  its  appearance  early  in  the  season  on  the  leaves, 
id  finally  attacks  the  young  wood,  as  may  be  seen  on  the  specimens  inclosed.  It  is 
idcntly  of  fungoid  origin.  I  have  many  thousands  of  plants  of  American  white- 
fa,  from  two  to  three  years  old,  planted  in  my  nurseries,  none  of  which  are  afi\3ctcd 

•protospores  they  should  be  caUed,  because,  in^fact,  they  germinate,  and  on  the 
reads  thus  produced  the  true  spores  or  fruit  are  bomc^-CtooAr. 
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v.illi  tills  (license'.  I  jiavc  ;;1m.o  ;;oinc  European  asli,  -svliich  R])|)car  to  "be  very  snscopti- 
IjIo  to  il.  I  V.  isli  to  <;^iaiii  a  remedy.  The  loss  of  so  valuable  a  tim"ber-troc  would  be 
tr.o  <;p»at  ior  our  ooiiiitry  to  ])ear. 

Tho  JDopiii  tiiiout  will  at  an  carl}^  day  c^mmoRCO  a  series  of  exiKd- 
nu^uls,  having  relation  to  the  best  mode  of  treatment  of  plants  affectetl 
with  tins  i'liii^oiil  form  of  disease.  The  results  of  the  ex[>erinieuts  will 
be  published  in  the  monthly  reports. 

POTATO  BLIGHT  XXD  ROT. 

Some  eminent  chemists,  such  as  Dr.  Lyon  Playiair,  believe  that 
the  potato  phiut,  when  healthy,  is  not  subject  to  attacks  from  funp. 
In  a  lecture  delivered  by  the  Doctoi*  before  the  lloyal  Agricultnral 
Society  of  Enp:land,  December  0,  ISIS,  he  remarked  that  "mach  had 
been  said  and  written  with  regard  to  the  source  of  the  disease,  and 
since  minute  fungi  had  been  assigned  as  its  cause,  potatoes,  apples, 
and  other  fruits  had  been  inoculated  with  fungus  spores,  and  had  be- 
come diseased  5  but  if  there  was  not  some  previous  disease  in  the  potato 
itself,  how  was  it  that  some  varieties  of  potatoes  escaped  while  growing 
in  the  immediate  vicinity,  while  others  were  attacked  f  The  disease, 
he  believed,  arose  from  structural  or  chemic.1l  causes. 

When  a  decayed  potato  was  examined  it  was  found  that  the  diseased 
spots  were  always  in  the  region  of  the  spiral  vessels,  whose  function  it 
is  to  carry  air  into  the  tissue  of  the  plants.  He  believed  the  disease 
originated  in  the  oxidation  of  the  tissue.  The  Itcv.  M.  J.  BerkeWy, 
the  leading  mycologist  of  England,  on  the  other  liand,  contends  that  the 
fungus  Bolrytis  infesimis^  or,  as  now"  classed  under  the  new  gerus, 
Peronospora  mfcHtiuifi,  will  attack  the  healthy  tubers ;  but  the  question 
arises  Just  at  this  point,  what  means  have  we  of  ascertaining  the  per- 
fectly iiealthy  structure  and  chemical  state  of  tubers  ?  Every  fiarmer 
plants  what  he  deems  sound  tubers,  yet,  in  the  majority  of  cases,  smce 
1845,  the  crop  during  very  moist  seasons  has  been  more  generally 
affected  than  it  was  prior  to  that  date. 

The  severity  of  attacks  of  fungi  on  plants  will  depend  in  some  cases  on 
the  density  of  their  organic  structure  and  the  solubility  of  then:  nitro- 
genous matter.    The  nitrogenous  principle  of  potatoes,  for  example,  is 
soluble  in  water,  that  of  turnips  nearly  msoluble.    The  former,  therefore, 
ferments  more  readily  than  the  latter.    The  leaves  of  a  healthy  peadi- 
tree,  when  placed  in  a  moist  atmosphere  at  about  75^  P.,  resist  fnngoid 
fermentation  for  months,  while  those  of  a  i)each-tree  affected  with  tit 
"  yellows,-'  l)laced  under  the  same  general  conditions,  will  quickly  fer- 
ment and  become  covered  with  the  fniit  of  the  fungus  macor.    The  firs*' 
possess  an  antiseptic  property,  the  second  are  deficient  in  it.    If  two 
l}locks  of  wood,  one  of  box- wood  and  the  other  of  soft  i)iue,  are  placed 
in  a  fungoid  solution,  the  first  will  resist  the  action  of  the  mycelial*^ 
for  a  long  time  because  of  its  density,  while  the  second  will  quictlS 
decay.    The  first  absorbs  very  little  water,  the  second  a  great  deal    -^ 
certain  amount  ctf  moisture  is  always  ne<;essary  to  the  growth  of  fan^^ 
The  presence  of  an  excess  of  water  is  highly  favorable  to  the  growth  ^ 
the  common  molds  and  some  other  ibrms  of  fungoid  plants. 

In  years  previous  to  the  noted  potato-rot  of  1845,  the  average  amoit'*^ 
of  water  found  in  healthy  potatoes,  according  toPix)fessorPlayfair,w^ 
72  per  cent. ;  that  of  unhealthy  tubers  since  that  date,  80  per  ce^* 
The  tendency  to  ferment  is  therefore  increased.  It  was  observed  ^- 
Profesifor  Playl'ak',  in  his  lecture  alluded  to,  that  a  peculiar  state  of  t^^ 
weather  liad  been  observed  all  over  the  north  of  Europe  where  tt^ 
disease  had  been  seen,  as  well  as  in  America.   The  wide-spr^ul  ns&  ^ 
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.to  as  au  article  of  diet,  especially  ainoug  the  lal^oring  classes 
out  Europe,  must  have  led  to  the  extensive  plauting  of  diseased 
I  ill  1840,  because  healthy  seed  could  uot  be  found.  Indeed, 
)r  riayfair,  in  his  second  lecture  of  the  10th  December,  1845, 
?nds  "  the  planting  of  diseased  potatoes  as  seed  rather  than 
lie  further  states  that  there  was  no  prospect  of  obtaining 
seed  from  abroad,  and  that  he  had  permission  of  the  late  gov- 
authoritics  for  stating  that  this  was  the  result  of  their  consular 
The  unavoidable  adoption  of  this  advice  tended  to  establish 
ry  disease  in  after  years.  Whether  it  arose  from  chemical,  struct- 
["uugoid  conditions. 

lealtby  potato  is  so  dug  out  on  its  opposite  ends  that  it  will  re- 
i  double  egg-cup,  and  placed  erect  on  one  end  for  about  six  days 
Qiosphere  at  the  temperature  of  70^  F.,  its  under  cavity  will  be-* 
vered  with  mildew,  and  its  fruit  will  appear  in  the  form  of  blue 
miciUixim  glaumtm.  In  this  case  the  inverted  cavity  will  retain 
jtiire,  and  as  a  consequence  slight  fermentation  will  ensue,  the 
leriviug  its  nutriment  from  the  potato ;  but  the  upper  surface, 
I  fully  exposed  to  the  floating  germs  in  the  atmosphere,  will  not 
a  fuugus  growth,  in  consequence  of  the  free  evaporation  of  the 
^  from  it.  This  form  of  fermentation  should  not  bo  confounded 
t  produced  by  the  fungus  of  potato-rot,  Pcronospora  infesfaiis. 
mical  action  of  the  blue-mold  fungus  is  slow,  and  its  odor  is 
hat  of  sour  paste,  while  the  destructive  action  of  the  potato- 
iry  rapid,  producing  a  higher  state  of  decomposition  and  very 
^  odors.  The  mycelium  and  fniit  of  each  fungus  also  differ 
ily  from  each  other.  Both  forms  of  fungus  produce  oxidation 
?llulose  structure,  but  with  very  different  results.  Consequently 
3t  consists  of  more  than  the  mere  *'  decay  of  the  tissue  by  its 
on  of  oxygen."  The  purely  fungoid  theory,  on  the  other  hand, 
account  for  the  many  exceptions  pointed  out  by  those  who 
e  chemical  theory ;  since  it  may  be  shown  that  as  the  chemical 
tion  and  density  of  any  vegetable  vary,  so  will  the  genus  and 
)f  fungi  be  found  to  vary  with  the  proximate  principles  of  the 
n  which  they  subsist. 

allowing  ease  of  rust  on  the  Kittatinny  blackberry  illustrates 
the  f^ct  that  the  structural  and  chemical  condition  of  a  living 
ould  always  be  considered  in  relation  to  a!iy  fungus  growth  on  it. 
ley  Gillingbam,  of  Accotink,  Fairfax  County,  Virginia,  under 
Second  month*  28, 1873,  describing  the  condition  of  his  black- 
ues  during  the  spring  of  1872,  says  that  six  years  ago  he  planted 
s  of  Kittatinny  and  ten  of  Wilson  in  the  following  manner: 
ur  rows  of  Kittatinny,  then  following,  alternately,  Wilson  and 
iiy,  six  rows  of  each,  ending  with  four  rows  of  Wilson.  All  had 
ated  alike  from  the  time  they  had  been  received  by  him,  and  all 
I  healthy  until  last  spring,  when  the  Kittatinny  became  covered 
ist ."  At  a  short  distance  the  rows  of  the  Kittatinny  appeared  as 
ii\  with  yellow  ochre.  Some  were  destroyed  irom  its  effects, 
the  Kittatinny  oones  bore  fruit.  The  Wilson  were  uninjured, 
I  siuTounded  by  an  atmosphere  laden  with  fungus  spores, 
af  of  the  Kittatinny  Avas  covered  with  thousands  of  spores*,  yet 
f  of  the  Wilson  was  affected.  The  Wilson  canes  bore  the  usual 
lent  of  fruit.  Mr,  GilHngham  states  that  the  canes  have  not 
nured  for  several  years. 

*  February. 
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Til  glossy  covering  of  fruits  and  leaves  consists  of  wax,  tbatof  the 
gras.^  's  of  siliceous  matter.  Tbo  wax  may  be  removed  by  sulphuric 
ether,  the  siliceous  matter  by  caustic  alkalies  or  hydrofiuoric  acid. 
Should  plants  fail  to  eliminate  and  cover  their  surfaces  with  wax  or  silica 
for  their  protection,  their  albuminous  substances  will  then  afford  food 
for  the  growth  of  fungi.  Future  investigations  may  prove  that  in  the 
case  of  the  Kittatinny  blackberry,  alluded  to^  the  absence  of  this  outer 
protection  was  the  cause  of  their  destruction.  The  preceding  illus- 
tration is  very  similar  to  that  given  in  my  former  report  on  the  i>otato- 
disease,  (see  Keport  for  November  and  December,  1872,  page  510,)  in 
which  it  is  shown  that  two  varieties  of  the  potato,  viz.,  Jackson  Wiiite 
and  Early  Rose,  growing  in  the  same  field,  and  treated  alike  in  all  re- 
spects, were  affected  differently.  The  Early  Eose  potatoes  were  wholly 
destroyed  by  fungi,  while  the  Jackson  White,  although  surrounded  by 
the  spores  of  the  potato-rot  fungus,  were  not  affected. 

Having  received  a  supply  of  seemingly  healthy  potatoes  from  Xew 
Mexico,  Ohio,  and  other  places,  and  a  few  diseased  tubers  from  Boston 
and  Swampscott,  Massachusetts,  I  commenced  a  series  of  preliminary 
experiments  to  test  the  chemical  and  structural  theories  of  Dr.  Lyon 
Playfair,  and  the  fungoid  theories  of  M.  J.  Berkeley  and  other  leading 
mycologists. 

In  each  of  four  glass  jars  I  placed  a  pint  of  water.  In  15o.  1  were  placed 
a  portion  of  fungus  Perono»j)ora  infestans^  and  the  half  of  an  Ohio  potato 
remarkable  for  its  healthy  appearance.  In  Ko.  2  were  phaced  a  diseased 
potato  containing  Peronoapora  infestans^  and  the  half  of  a  potato  received 
from  Santa  F6,  New  Mexico.  In  Na  3  was  placed  the  second  half  of 
the  Ohio  potato  alluded  to,  and  in  No.  4  the  second  half  of  the  Santa 
F6  specimen.  In  Nos.  3  and  4  was  also  put  half  an  ounce  of  pure  sugar, 
to  assist  fermentation.  These  specimens  were  subject  during  the  ex- 
periments to  a  temperature  of  about  75^  F.  The  respective  jars  w^e 
examined  from  day  to  day.    On  the  sixth  day  the  Ohio  specimen  in  So 

1  was  found  to  be  rotting  rapidly,  while  the  Santa  F6  specimen  in  No 

2  was  apparently  uninjured.  Specimens  Kos.  3  and  4  were  undergoing 
slow  fermentation.  At  first  the  water  containing  tbo  New  Mexico 
specimen  became  more  milky  in  color  than  did  that  of  the  Ohio  specimen, 
but  the  deterioration  on  the  third  day  was  greater  in  No.  3  than  it  vas 
in  No.  4. 

On  the  twentieth  day  the  Ohio  specimen  was  perfectly  dissolved,  form- 
ing a  pulp,  while  the  Santa  F6  specimen  retained  its  perfect  consist' 
ency  throughout.  On  examining  the  piUp  of  No.  4  under  the  microscope 
I  found  that  the  starch-granules  were  arranged  in  cellulose  cells,  no  lib- 
erated granules  appearing  on  the  field  of  view.  Bundlesof  myceliumand 
budding  spores  appeared  in  profusion  between  the  cells. '  Few  infu- 
sorials  appeared  in  view.  The  odor  was  slightly  sour.  The  appearance 
of  No.  4,  as  seen  under  the  microscope,  of  about  80  diameters,  was  re- 
markable as  contrasted  with  No.  3.  The  latter  specimens  presented  a 
mass  of  infusorial  life,  mycelium,  and  budding  spores.  I  made  many 
examinations  of  the  pulp  to  detect  starch-cells  if  present,  but  found 
none.  The  fermentation  had  completely  destroyed  them,  although  the 
starch  seemed  unaltered.    The  odor  was  very  bad. 

The  Ohio  8i)ecimen  in  No.  1  rotted  much  quicker  imder  the  influence 
o^  Perono82)ora  infestans  than  it  did  under  the  Torula  fungus  favoiwlby 
the  action  of  sugar  in  No.  4  solution. 

The  Santa  F6  specimen  in  No.  2  resisted  the  Peronospora  iitfeiMi 
fungus  better  than  it  did  the  Torula  fungus  in  No.  4;  but,  by  the  use  of 
either  fungus,  the  tendency  of  any  variety  of  the  potato  to  resist  flUBfiis 
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ion  laay,  by  this  motk',  be  easily  decided.  Siucc  tlio  ]>recediiig  experi- 
utB  were  made,  other  Dorthem  and  eastern  varieties  have  been  testetl 
fangoid  soliitionsln  coiitrast  w-ith  some  of  the  New  Moxieo  varieties, 
ing  like  resnlts,  clearly  demoiistratiDg  the  superionty  of  the  Santa  F^ 
utoes  over  all  others  thus  far  examined,  iu  respect  to  their  powers  of 
isting  fungoid  and  infusorial  action. 

t  is  not  unusual  to  find  a  decayed  spot  in  the  confer  of  potatoes 
icrwise  apparently  in  good  condition.  A  microscopic  examination  of 
lortion  of  the  diseased  part  will  show  that  the  decay  commenced  where 
1  vascular  bundles  coucentrato.    (See  2,  Fig.  I^.}    At  that  point  the  air 


n  greater  volume  than  elsewhere.  Although  these  mineral  acids  and 
istic  alkalies  dissolve  starch-grandles,  they  do  not  aSect  the  cellnloae 
U  -which  .contain  the  starch. 
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Wlioii  such  spots  arc  cx])osed  to  the  atmospberc  tbo  fuugus  blue- 
mold  I'ornis  ou  the  suriacc.  This  disease,  therefore,  lias  uo  relatiou  to 
potato-rot,  as  ordinarily  understood.  F  represents  the  mycelium  (roots) 
of  blue  mold,  Fcniclllinm  glaucumj  and  G  that  of  potato-rot,  rcronosimn 

The  vascular  bundles  are  much  smaller  in  some  varieties  of  the  po- 
tato than  in  others,  and  the  texture  of  the  cellular  matter  varies  also. 
I  think  it  probable  that  those  varieties  having  the  smallest  air-passages, 
all  other  couoidcratious  being  equal,  will  be  the  least  affected  by  tbe 
fungus  rcronoHpora  infcstans  or  Fenicillium  fflaiucum.  The  i)osition  of 
the  vascular  bundles  may  be  easily  seen  by  the  naked  eye,  and  a  close 
examination  will  show  that  these  air  ducts  extend  in  every  case  to  the 
eyes,  the  stalks  being  simply  an  extension  of  them.  Cut  a  i)otato  iu  two 
through  its  root-stem  ;  trim  the  surface  so  that  some  of  its  eyes  will  be  in 
section;  coat  the  surface  with  a  solution  of  bichromate  of  potasb;  dr>' 
the  surfoce  with  tiltoring-paper,  then  coat  it  all  over  several  times  with 
Ji  strong  alcoholic  solution  of  iodine ;  and  the  starch  will  become  stained 
of  a  dark-bluo,  while  the  vascular  bundles  will  remain  yellow. 

The  following  mode  of  separating  the  vascular  bundles  from  the  pota- 
toes, so  that  they  may  be  viewed  separately,  will  prove  of  interest  to 
the  vegetable  physiologist:  Take  a  potato  of  medium  size,  remove  the 
skin  carefully  without  cutting  the  eyes  ;  place  it  in  a  solution  of  sugar 
and  water,  (in  the  proportion  of  about  two  ounces  of  sugar  to  a  pint  of 
water,)  and  subject  it  to  75^  F.  for  about  twelve  days.  The  fungus  of 
fermentation  will  reduce  the  potato  to  a  pulp,  but  the  vascular  bmidlcs 
Avill  bo  found  apart  ami  may  be  removed  Avitli  a  glass  rod,  and  mounted 
in  the  usual  way  with  gum  or  balsam.  Under  a  power  of  abont  100 
diameters  they  i)resont  a  most  singiUar,  yet  beautiful  appearance.  The 
pointed  forms  which  extend  to  the  eyes  may  be  distinctly  seen.  This 
experiment  is  most  successfully  performed  with  highly-cultivated  pota- 
toes, such  as  the  eastern  and  western  varieties.  The  starch-Qolls  of  the 
Santa  F6  [)otatoos,  for  example,  remain  in  a  compact  form,  even  when  the 
nitrogenous  matter  has  been  fermenting  for  many  days.  The  "vascu- 
lar bundles,*'  therefore,  cannot  be  removed  from  them  easily,  which  I 
consider  another  proof  of  their  matured  condition. 

The  following  chemical  dkect  mode  of  making  observations  of  the  i>o- 
sitiou  and  stnicture  of  the  air-passages  1  sometimes  employ:  First, 
remove  from  a  healthy  potato  a  thin  slice  or  disk.    Pour  over  it  con* 
centrated  nitric,  muriatic,  or  dilute  sulphuric  acid,  (oaustio  potash  otsoA^ 
will  have  the  same  efilect,)  when  the  starch  will  become  transparent- 
These  alkalies  and  acids  have  the  efltect  of  dissolving  the  starch,  butthey 
have  no  effect  on  the  air-passages  or  vascular  bundles ;  they  are,  ther^^ 
fore,  rendered  visible,  when  mounted  in  the  usual  manner,  and  viewed  W 
a  suflicieutly  high  power.    2  and  3, 3,  Fig.  12,  represent  the  combiu^' 
tion  of  the  spiral  and  dotted  ducts;  A,  the  root-stem;  13, a  new  gro^^'^ 
or  tuber  from  1.    Viewing  their  connection  in  tliis  way,  it  will  bo  se^^^ 
that  any  germinal  disease  entering  through  the  root-stem  A  will  neccfj- 
sarily  communicate  through  all  the  connecting  links,  viz:  A,  2,  3,3,  i^: 
S,  h)  represent  the  fruit  of  a  slender  light-colored  mycelium,  which  1 
have  found  traversing  the  exterior  and  interior  of  the  withered  pota^;?'' 
stalks.      In  the  more  advanced  stages  the  fi-uit  has  appendages  i^ 
length  about  one  and  a  half  times  their  diameter.    They  have  a  tliorU' 
like  ai)pearance,  slightly  wavy,  and  of  amber  color.    To  the  naked  cTe 
they  appear  like  lly-spots,  and  are  very  numerous.    They  appear  blaA 
but  when  treated  by  nitric  acid  the  dark  color  is  removed  and  acellflbf 
strut^ture  of  an  amber  color  is  exhibited.    Thus  far  I  have  not  W^ 
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detect  any  sporangia  in  them.  This  may  be  accounted  for  from 
b  that  all  the  specimens  I  have  examined  had  be^n  dried  up  for 
l)erio(l.  4  represents  the  fruit  of  Feronospora  infeHtans  on  tlu^ 
revy  highly  magnified.  The  arrows  represent  the  movements  ot 
gus  matter;  C,  starch-cells,  liberated  by  the  fungoid  solution 
1  of  starch  granules;  D,  the  starch-cells  of  watery  potatoes. 
)utain  very  little  starch.  E,  the  starch  cells  as  arranged  in  the 
Some  are  void  of  starch,  while  some  are  well  tilled  ;  others  par- 
>.  H  represents  the  condition  of  starch  in  water  when  a  fresh 
is  grated  down,  or  when  the  cellulose  cells  are  rotted  away  by 
;etion,  as  in  the  case  stated. 

slanted  in  a  hot-house,  on  January  last,  a  seemingly  healthy 
lose  potato,  and  also  one  of  the  same  variety  affected  with  the 
Peronosjwra  infcstans.  While  growing,  both  were  treated  as 
alike  as  possible,  were  supplied  with  a  superabundance  of  water 
ce  fungus  growth,  and  were  subjected  to  about  70^  F.  of  tempera- 
Both  varieties  sprouted  and  sent  forth  the  usual  supply  of  root- 
Iks,  leaves,  and  tubers.  The  original  tubers  used  as  seed  in  these 
lents,  with  their  appendages,  were  examined  by  me,  the  object 

0  ascertain  the  relative  value  of  ^diseased  potatoes  as  compared 
3althy  ones  when  used  for  seed.  '  The  so-called  healthy  seed-po- 
th  its  appendages  as  received,  was  separately  examined  for  fun- 
:ms,  and  especially  for  that  of  Peroriospora  infestans^  but  neither 
es,  mycelium,  nor  frnit  were  found  on  them. 

ttention  was  next  directed  to  the  unhealthy  "seed-potato,''  its 
leaves,  rootlets,  and  tubers.  Oh  the  surface  of  the  tubers  were 
visible  to  the  naked  eye  small  brown  spots,  represented  by  S,  S, 
ig.  13,)  some  of  which  I  carefully  removed  with  a  penknife   These 

1  in  strong  nitric  acid  for  several  minutes.  Other  portions  were 
>ed  to  the  action  of  boiling  caustic  potash.  As  the  mineral  acids 
alios  render  starch  soluble  and  transparent,  or  rather  transform 
new  substances  which  are  transparent  and  soluble,  fungoid 
f  present,  are  more  easily  discovered  by  the  use  of  these  sol- 
Potash  has  also  the  power  of  rendering  the  albuminates  of  the 
uble,  and  by  its  use  the  fungoid  masses  S,  S,  S  are  more  easily 
ed  from  the  cellular  matter  of  the  potato.  The- fungoid  cells 
\  rendered  more  timnsparent.  When  the  brown  spots  8,  S,  S 
ved  under  a  power  of  about  275  diameters,  amber-colored  bud- 
ils,  represented  by  a,  are  observed,  from  which  protrudes  amber- 
branched  and  jointed  mycelium,  as  represented  by  4,  6,  and  6. 

examining  the  rootlets  (see  arrows)  I  submitted  them  to  boiling 
potash  a  few  minutes,  to  render  them  soft  and  easily  compressed, 
lught  into  focus.  7,  8,  9,  and  10  represent  their  mycelium  and 
.  Their  relative  size  is  represented  by  the  scale  A  C.  A,  A 
nt  the  parenchyma  cells  of  the  rootlets,  B  their  vascular  bundles, 
he  mycelium  on  the  rootlets.  The  cells  a  have  the  same  rela- 
D.  2  I'epresents  the  vascular  bundles  of  the  tubers.  The  dark 
n  the  young  tubers,  3,  3,  are  composed  of  clusters  of  budding 
as  represented  by  a,  being  of  the  same  form  and  color  as  those 
)arent  tuber.  The  dotted  lines  on  1  represent  the  cellular  struc- 
the  skin  of  the  tuber  highly  magnified. 

jtalks  and  leaves  of  the  unhealthy  Early  Eose  potato,  although 
iug  to  the  naked  eye  a  healthy  appearance,  were  found  to  be 
ersed  with  amber-colored  mycelium  peculiar  to  potato-rot.  The 
pearance  obseiivable  to  the  naked  eye  was  brown  spots  on  the 
t>ers,  the  skins  of  which  otherwise  were  smooth  and  transparent. 
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Xhcir  fungoid  markings,  to  aD  iQexpcriecced  eye,  'would  not  readi 
attract  attentioi),  as  tbey  a))Qejif  like  spirilportjons  of  brown  earth.  ' 
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On  comparing  the  £reshly-cut  surfaces  of  the  healtby  and  njihealthy 
rubers  mention^^the  latter  presented  a  mottled  and  translucent  appear- 
ince,  while  a  section  of  the  healthy  presented  a  more  uniform  color.  It 
s  clearly  shown  in  this  case  that  as  we  sow  so  shall  we  reap. 

On  the  12th  of  April  last,  a  healthy  Early  Bose  potato  and  a  Kew 
\lexico  variety  were  planted  in  one  of  the  hot-beds  of  the  Department. 
)ver  both  was  placed  a  glass  shade^  the  object  being  to  produce,  by 
irtiQcial  means^  disease  in  their  foliage.  The  temperature  of  their 
itmosphere  ranged  about  68o  F.  The  sand  in  which  the  tubers  were 
)laced  was  bountifully  supplied  with  water.  In  consequence  of  these 
x)nditioDS,  a  very  moist  atmosphere  was  kept  up  in  the  glass  shade.  In 
i  few  days  the  tubers  sprouted — the  Early  Eose  first.  The  foliage  of  both 
rarieties  gradually  expanded,  but  it  soon  became  evident  that  the  leaves 
)f  the  Early  Bose,  especially  the  larger  ones,  had  become  affected  with 
vhat  appeared  to  be  **curl  of  the  leaf.''  Upon  examination  it  seemed 
hat  their  upper  suifaces  expanded  more  rapidly  than  their  under.  The 
eaves  of  the  New  Mexico  variety  became  affected  similarly,  but  in  a 
ess  degree.  I  examined  the  leaves  under  a  power  of  about  00  diame- 
ers,  but  failed  to  discover  any  fungoid  form.  I  next  ground  various 
>ortious  of  the  respective  leaves  into  a  pulp,  placing  portions,  thinly 
ipread  out,  under  a  power  of  about  300  diameters,  but  failed  to  find 
ungoid  cells  of  any  kind  developed  or  in  progress.  Many  portions, 
lowever,  of  the  vascular  bundles  seemed  filled  with  water  instead  of 
lir,  a  condition  which  is  not  usually  found,  even  when  leaves  have  been 
eft  in  water  for  some  time.  The  under  surface  of  the  leaves  exhibited 
>rown  markings;  and,  when  examined  with  a  power  of  about  90  diame- 
ers,  the  color  was  seen  to  be  confined  to  the  outward  boundary  lines  of 
he  parenchyma  cells  of  the  leaf,  showing  that  the  cellular  tissue  was 
indergoing  oxidation.  Within  a  few  hours  the  central  parts  dropped 
lut,  and  the  foliage  became  riddled  with  holes  in  consequence  of  the 
oxidation. 

Oxidation  is  not  always  accompanied  by  fungus  growth.  If  a  suffi- 
icnt  quantity  of  caustic  lime  is  added  to  decomposing  vegetable  mat- 
aatter  it  will  destroy  all  the  germs  of  fungi  and  animal  life  contained 
a  it,  yet  the  oxidation  of  the  vegetable  matter  will  proceed;  but 
rhen  fungus  cells  are  undergoing  the  process  of  budding,  oxidation 
)f  the  cellular  tissue  seems  to  be  necessarily  a  secondary  condition, 
lie  "  curl  of  the  leaf  may  not  always  be  the  result  of  a  fungus  growth, 
>ut  the  conditions  which  produce  it  will  necessarily  retard  the  growth 
•f  the  plant  commensurate  to  their  extent,  and  pave  the  way  for  Torula 
ungoid  growths.  I  next  put  the  plants  into  separate  flower-ix)t<s,  and 
xposed  them  to  the  influences  of  the  open  air.  In  a  few  days  the  foliage 
f  both  kinds  attained  a  healthy  color,  but  was  stunted  in  gi*ow  tli.  After 
hree  weeks' exposure,  under  favorable  conditions  as  to  heat  and  moisture, 
he  foliage  of  both  appeared  healthy. 

On  Juno  0  the  New  Mexico  plant  put  forth  flower-buds,  while  the 
ther,  although  known  to  be  an  early  variety,  did  not  exhibit  any. 
Vhile  both  plants  were  passing  from  their  unhealthy  condition  in  the 
pen  air,  many  of  the  leaves  of  the  Early  Bose  plant  withered  and  died; 
he  leaves  of  the  other  ix?mained  a  healthy  green  throughout,  showing  a 
uperior  vigor. 

On  the  19th  of  May  last  three  vai'ieties  of  New  JMcxico  i)Otatoes  were 
lanted  in  the  Department  grounds  for  experimental  purposes,  and  not- 
rithstanding  the  extreme  dryness  of  the  atmosphere  during  the  last 
blrty  days  their  growth  has  proved  highly  vigorous.  The  stalks  are 
umerous  and  from  10  to  13  inches  in  height.    The  foliage  is  abundant, 

13  a 
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has  a  very  healthy  appeamuce,  is  highly  wriukled,  of  a  dark  green  color^ 
aoil  is  reiuarkabiy  IVee  from  insect  iDJories.  At  this  date  (June  13) 
their  buds  are  forming. 

Jud^in^i;  from  prci^ent  appearances,  any  of  the  tbrec  varieties  would 
l)rove  highly  valuable  for  localities  subject  to  a  hot  and  dry  atmosphere. 

The  Kc\v  Mexico  potatoes,  although  not  so  mealy  as  the  STew  York 
Peach'blowN,  white  and  red,  are  dry  and  of  good  flavor.  Their  cultiva- 
tion in  the  Northern  States  will  doubtless  modify  their  stractnral  and 
chemical  properties  and  improve  them.  At  present  they  seem  wholly 
free  from  the  fungus  of  potato-rot.  In  order  to  test  their  anti-fungoid 
properties  more  fully,  samples  have  been  forwarded  to  experienced 
farmers  in  the  State  of  Massachusetts,  and  other  States,  to  be  planted 
with  other  varieties  known  to  be  very  liable  to  potato-disea^.  Any 
practical  results  derived  from  experiments  now  in  i)rogre8fl  will  be  given 
in  a  future  article. 

The  Department  has  procured  samples  of  eveiy  variety  of  the'iwtato 
fro!n  Santa  Fe,  New  Mexico,  to  test  practically,  in  the  open  field,  their 
anti-fungoid  qualities,  in  contrast  with  the  usual  varieties  grown  in  this 
country. 

In  a  letter  luldressed  to  this  Department  by  Governor  Arny,  Santa 
F6,  New  Mexico,  February'  17,1873,  he  says:  **We  hjive  not  had  any 
'rot'  in  the  potatoes  of  New  Mexico.  •  •  •  1  send  two  packagesof 
alkali  soil ;  this  is  a  soil  on  which  potatoes  will  not  grow — abandanceof 
tops,  but  no  *  tubers.'" 

An  excessively  alkaline  soil  seems  to  have  the  same  eftect  asveiy 
high  manuring,  viz:  to  produce  stalks  but  no  tubers, 

in  Hardwicke's  Science  Gossij)  for  October  1,  1872,  page  226,  is  illus- 
trated a  fungus,  which  was  first  discovered  by  Dr.  Payen,  growing 
among  the  mycelium  in  the  iutei'cellular  passages  of  spent  potatoes 
afl'ected  with  rot.    Fig.  14  presents  the  illustration  given  in  that  journal. 

Fi<5.  14. 


This  iuugiis  has  been  named  by  Montague  Artotrogus  hydnosporw^ 
although  considered  by  Berkeley  and  others  to  be  probably  a  secondary 
form  of  fruit  (oospores)  of  the  potato-fungus  itself.  In  order  to  test  the 
matter  more  fully  I  placed  a  portion  of  a  rotting  potato  affected  with 
Feronospora  infestaiis  in  a  clear  glass  jar,  and  allowed  it  to  ferment 
After  the  lapse  of  two  months  a  mold,  or  mildew,  formed  on  its  finr- 
face.  Placing  a  small  portion  of  this  on  a  glass  slide  six  inches  long  by 
two  inches  wide,  I  inclosed  the  latter  in  a  jar  containing  about  ui 
ounce  of  distilled  water,  and  secured  its  contents  with  a  groond-glfltf 
stopper.  I  examined  it  in  its  different  stages  of  growth,  every  twentj* 
four  hours,  for  several  weeks.    I  have  repeated  these  experiments  wsttj 
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times  duriDg  tlte  last  six  months,  always  ffettiog  tiie  eiuue  gener^  result 
Fig.  15  illaatrates  tbe  various  stages  of  its  growtb.    The  diameter  of 


the  £niit  B  represents  the  thousandth  of  nn  incli,  and  the  scale  A,  one 
fanndredth  of  an  inch.  The  color  of  the  fmit  resembles  that  of  matted 
silver,  rich  and  somber.  The  principal  frnit-atalk,  althongh  repreaeDted 
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as  branclied,  is  not  alwaj'S  so  in  nature.  The  stalk  is  frequently  found 
supporting  but  one  head  or  fruit.  The  stalks,  when  fully  ripe,  are  eel- 
Mar  and  of  a  peculiar  structure. 

In  order  to  ascertain  whether  a  rottihg  potato,  which  had  decayed  from 
ordinary  TorwZa fungus  fermentation,Pe7iiciWmm(7?aMCttm,  would  produce, 
under  similar  treatment,  a  fungus  like  Fig.  14,  or  one  of  a  similar  type, 
I  instituted  a  second  set  of  experiments,  using  a  mush  made  directly 
from  healthy  potatoes.  The  experiments  were  conducted  in  the  same 
manner  as  those  already  described,  extending  over  a  period  of  six 
months.  The  result  was  that  the  pulp  of  the  healthy  potato  invariably 
produced  Pcnkillium  glaucuvi,  while  that  of  potatoes  infested  with 
Feronosjjora  infentanSj  with  a  like  uniformity,  produced  the  fungus 
represented  by  Fig.  15. 

It  would  seem  from  experiments  that  the  fungus  Ariotrogns  liydno- 
8i)oru8  is  in  some  way  peculiarly  connected  vjiWiPei'onosjyora  in/€stam,OT 
*'  potato-rot ;  '^  and  during  its  highest  stages  of  fermentation  it  would 
also  seem  to  have  the  power  of  destroying  the  germ  of  the  fuugus 
FenicilUuyn  glaucum. 

One  of  my  early  experiments  with  rotting  potatoes  consisted  in  placing 
some  of  those  affected  with  the  fungus  Feronospora  infestans  in  a  saturated 
solution  of  sulphate  of  copper.  After  a  lapse  of  four  weeks  I  removed 
:he  affected  potatoes  from  the  copper  solution  and  placed  them  in  pure 
water,  changing  the  latter  every  twenty-four  hours,  Jislongasthehquid 
at  the  end  of  that  time  had  the  bluish  tinge  indicating  the  presence  of 
copper  in  solution.  I  next  placed  the  potatoes  in  separate  glass  jars. 
After  the  lapse  of  several  weeks  the  water  became  slightly  blue  in  color, 
stiU  showing  the  presence  of  sulphate  of  copper.  To  my  suprise  the 
mycelium  of  a  fungus  had  grown  in  profusion  on  the  potato,  its  branches 
extending  upward  to  the  siuface  of  the  liquid.  In  the  course  of  the 
next  two  months  little  white  specks  appeared  on  the  surface.  These 
specks  ultimately  developed  into  distinct  circular  forms,  resembhng  a 
lady's  low-crowned  hat,  having  a  thickness  of  about  one-eighth  of  an 
inch  at  the  center  of  the  crown,  with  a  diameter  of  about  half  an  inch, 
and  a  pure  snow-white  color.  All  these  disks  finally  united,  covering 
the  surface  of  the  liquid  with  a  felt-like  substance,  which  apparently 
derived  its  sustenance  from  the  potato,  through  the  mycelium  above 
referred  to.  On  examining  i)ortions  of  this  substance  under  a  power 
of  three  hundred  diameters,  I  found  it  to  consist  of  white  FenkiUium 
thickly  matted  together  and  in  full  fruitage. 

Sulphate  of  copper  in  solution  has  been  frequently  recommended  as  a 
reliable  antidote  to  fungoid  growth.  In  the  present  experiments  it  evi- 
dently destroyed  the  Feronospora  infestaiis,  but  did  not  destroy  the  Peni- 
cilliumy  the  germs  of  which  must  have  existed  in  the  iiotato,  as  well  as 
those  of  the  former  fungus ;  though  it  has  already  been  seen  that  where 
Feronospora  infestans  x>roduced  putrefaction  the  Fenicillium  never  made 
its  appearance,  its  germs  having  probably  been  destroyed  by  the  more 
powerful  fungus.  It  may  be  remarked,  in  conclusion,  that  tiie  failure  of 
the  solution  of  sulphate  of  copper  to  destroy  Fenicillium  Tenders  itp^ 
able  that  it  would  prove  ineffective  as  an  antidote  to  other  forms  of  tlie 
fungi  belonging  to  the  family  Mucedines. 

BLACK-KNOT. 

Entomologists  and  botanists  ai*e  now  pretty  generally  agreed  that 
the  black-knot  of  cherry  and  plum-trees  is  produced  by  aftmgus,  butttof 
have  failed  thus  far  to  define  sufficiently  its  internal  and  external  fitmrt* 
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ire.  Scbweinitz,  the  American  botanist,  who  died  in  1834,  seems  to 
javo  been  tlio  first  who  snggested  that  it  might  be  of  fungoid  origin, 
ind  he  named  it  Si)li€cria  morbosa.  During  the  present  year  several  cor- 
espondents engaged  in  fruit-growing  have  sent  to  the  Department  spec- 
raens  of  cherry  and  phim  tree  blaekknot,  asking  for  information  in  rela- 
ion  to  its  cause  and  cure. 

Hon.  Marshall  P.  Wilder,  of  Boston,  forwarded  some  specimens  of  the 
:>lack-knot  on  plum-tree  branches,  which  1  used  as  the  basis  of  my 
experiments.  The  ordinaiy  methods  of  investigating  the  black-knot  by 
)lacing  opaque  sections  of  it  nuder  the  miscroscope  gave  results  so 
msatisfactory,  that  I  determined  to  employ  my  usual  methods  of  ren- 
lering  organic  bodies  transparent  and  soft,  by  means  of  acids  and 
dkalies.  In  this  way  the  higher  powers  of  the  microscope  may  be 
wrought  to  bear  effectively  on  the  fungus,  its  mycelium,  flocci,  and  spores, 
f  present.  The  immediate  use  of  strong  mineral  acids  and  caustic  alka- 
ies  on  suspected  fungoid  bodies  has  this  advantage,  that  these  i)revent 
he  possibility  of  the  production  of  fiingus  growths  by  fermentation 
luring  the  investigation.  Portions  of  the  black-knot  were  subjected  to 
itrong  nitric  acid  during  several  days,  and  then  examined  under  low  and 
ligh  powers  of  the  microscope.  Portions  were  also  well  washed  in  pure 
vater  to  free  them  from  acid,  and  then  submitted  to  the  action  of  caus- 
ic  potash.  For  the  purpose  of  distinguishiHg  colorless  spores,  mycelium, 
itarch,  and  cellulose  from  one  another,  a  solution  of  iodine,  containing  a 
mall  portion  of  nitric  acid,  was  applied  to  the  specimens.  This  solu- 
ion  colors  starch  blue,  fungoid  transparent  matter  a  light  amber,  infu- 
orial  forms  a  dark  amber,  while  cellulose  generally  remains  colorless. 
rYhen  viewed  under  a  power  of  100  to  600  diameters  these  substances  are 
ilearly  distinguished  from  one  another.  1  also  submitted  the  dry  leaves 
►f  the  twigs  to  the  same  processes  and  examined  their  translucent  cellu- 
ar  forms  carefully,  and  observed  some  indications  of  fimgoid  forms 
vithin  the  cells  of  the  leaves. 

1,  Fig.  16,  represents  the  general  appearance  of  the  black-knot  of  the 
)lnm ;  1',  a  cross-section ;  3,  an  enlarged  view  of  it,  showing  indenta- 
ions  on  the  external  surface  of  the  conceptacles  or  perithecia  of  the  fuu- 
pxs'y  4,  a  longitudinal  section  of  the  black-knot  and  branch  of  a  plum- 
ree,  in  which  sections  of  the  j9e?^>77/ema  are  exhibited  highly  magnified, 
vhile  the  woody  fiber  is  represented  of  the  natural  size,  as  seen  by  the 
laked  eye ;  in  its  advanced  stages  its  woody  structure  appears  as  if  it 
lad  been  broken  up  into  shreds  and  its  interstices  partly  filled  with  a 
'ery  porous  bark-like  substance,  w^hich  is  again  interspersed  with  a  very 
ine  transparent  thread-like  my celiiun;  I  have  no  positive  evidence,  how- 
ever, that  this  mycelium  has  any  direct  relation  to  the  black-loiot  fungus; 
5,  a  typical  representation  of  the  peiithccia;  Fig.  17  represents  a 
rery  highly  magnified  transparent  view  of  a  perithemim  in  section  and 
)artly  covered  with  flocci.  The  stnicture  is  cellular  as  exhibited,  and  of  a 
lark  amber  color.  Each  top  surface-cell  of  the  perithecium  generally  con- 
ains  two  or  more  very  minute  spore-like  bodies ;  frequently  the  bottom 
jell  of  the  flocci  contains  these  spores  also.  The  flocci  are  jointed  and 
)ranched,  and  resemble  very  much  in  structure  black-orange  mycelium.  1 
lave  found  floating  in  the  gum  solution,  when  examining  the  respective 
)artsof  black-knot,  several  small  forms  resembling  Cladosporinm  having 
'ery  short  stalks  and  of  the  same  color  as  the  perithecium  and  its  flocci. 
Chis  led  me  to  renew  my  experiments.  I  placed  on  slips  of  glass  portions  of 
ierithecia  and  their  flocci,  and  exposed  them  within  jars  containing  about 
m  ormce  of  water,  securing  the  contents  with  ground-glass  stoppers.  I 
hen  subjected  them  to  a  temperature  of  about  75^  F.  for  a  period  of  fifteen 
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days.   After  many  trials  of  tbis  cbaracter  I  obt^ed  several  examples  ol 
OJMoaporium  growing  on  the  flocci  as  suspected  by  Professor  0.  H.  Pei^ 


I  endeavored  to  secure  tbe  specimens  under  glass  with  gi      » 
usual  way,  but  tbe  moment  the  fungus  wns  wotted  with  tlie  i 
Cladosporium  separated  from  tbe  flocci.    I  have  since  freqi 
ored  to  restore  alt  tbe  conditions  necessary  to  produce  ran  v 
bination  of  tlic  flocci  with  Ctadospon'um.  but  have  ttitiB 
though  it  is  common  to  flud  the  Cladosporium  or  chib-shapeu 
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^  Op  the  glass  slides.    When  a  bisQcb  suuU  ns  tbnt  repreaeuted 
"ig.  16,  is  Qeaclied  by  tbe  alternate  action  of  iiitrit;  neid  nnd  cbloriii- 


ioda,  tbe  [arts  covered  with  tbe  fungns  are  fteed  from  it,  as  I  find 
jtly  on  the  sarfaee  of  the  excrescences.  A  microscopical  examlna- 
f  tbe  mass  will  show  that  ft  Is  almost  wholly  composed  of  woody 
,  vascular  btoidles,  &c.,  and  is  so  void  of  earthy  mattora  that  it 
.bles  a  sponge  more  than  a  piece  of  wood.  That  portion  of  the 
h  which  appears  uni^Fected  by  the  ihngiis  remains  as  firm  as  if  it 
lot  been  treated  vith  chemicals.  It  would  seem  that  this  thagas 
ices  an  irritation  <n  tbe  surface  of  the  branches,  firom  which  masses 
irfectly  formed  cellUar  structure  then  burst  out,  preventing  the 
:h  of  consolidated  woxl.  Itis  generally  supposed  that  when  black- 
encircles  a  branch  it  lies  from  compressiou,  whereas  black-knot 
its  of  expanded  spongj  fiber  composed  of  pure  oeltalose  mid  cov- 
with  the  fungus,  Tlie  n^ss  of  the  substance  supposed  to  be  black- 
is  really  pure  oiganized  cillulose,  and  is  therefbre  closely  approxi- 
1  to  starch  and  sugar.  Ids  may  account  for  its  baviiig  been  so 
ently  made  tbe  abode  of  insMit  liti;,  and  has  led  to  the  belief  that  it 
iTOd«c«d  by  insects. 

answer  to  a  communication  of  nine,  Professor  C.  11.  Peck,  botanist, 
bany,  Hew  York,  iuforois  me  '.bat  lie  has  found  sacks  lilled  with 
a  within  tbe  peritbeda  of  blnekknot,  and  has  furuielied  me  with  a 
h  of  the  sack  as  seen  by  hira/aec  U,  Fig.  17.)  T  represents  u 
y  magnified  view  of  tbe  true  spot*  ot  thin  form  of  Spbtrria.    Alter 
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several  fruitless  disscctious,  in  seai'cli  of  their  true  8i)ores,  I  found  tlieui 
ultimately  Heating  among  the  cinisbed  cells  on  the  glass  slide.  Th^^  are 
almost  colorless,  with  a  slight  tinge  of  green,  and.  are  smaller  than  tbc 
spore  of  the  ilocci,  are  double-celled,  and  uniform  in  shape.  Although 
J  have  not  seen  these  spores  in  sacks,  I  think  it  likely  that  the  drawing 
U  is  correct,  and  I  can  testify  to  the  accuracy  of  that  of  the  spore  T. 

In  the  growth  of  black-knot  the  perithecia  crowd  each  other  so  much, 
that  their  original  shape  is  changed  in  a  variety  of  ways,  but  in  the  main 
I  have  frequently  found  well-defined  forms.  Fig.  17  probably  represents 
its  typical  shape  in  section. 

Dr.  A.  L.  (xilbert,  IS^orth  Cohocton,  Steuben  County,  New  York^sends 
the  following  (communication  to  the  Commissioner  of  Agriculture,  relat- 
ing to  his  treatment  of  trees  affected  with  black-knot : 

Sir:  About  twenty  years  ago  a  Reedling  plum-tree  in  luy  garden  bccamo  infesteil 
"With  the  *' black-knot.''  I  cut  ofi'  all  tho  aflTectcd  branches  and  sprouts  orsucteiSyCul- 
tlvatcd  tbc  ground,  and  continued  this  treatment,  cutting  away  on  sight  aU diseased 
portions^  andfor  ten  or  more  years  had  good  crops  of  plums  and  a  healthful  0^wth  of 
wooil,  -wliilo,  in  neighboring  gardens,  neglected  trees  of  tho  same  and  of  oilier  sorts 
either  died  or  became  stunted  and  unfruitful. 

I  subsequently  purchased  a  place  having  on  it  both  plum  and  cherry  trees  affected 
in  tho  same  way.  I  treated  theso  in  a  similar  manner,  and  have  had  annusily  a  good 
growth  of  wood  and  fair  crops  of  good  fruit,  except  in  some  instances  wlen  it  was 
injured  by  frost  or  tho  curculio.  On  a  neglected  lot  near  by,  tho  same  kinis  of  trees 
have  become  so  infested,  unsightly,  and  worthless,  that  tbev  are  lit  only  for  the  fire. 

A  neighbor  of  mine  having  about  twenty  English-red  cherry-trees,  nnfmitfnl  and 
apparently  worthless,  which  ho  was  al>out  to  cut  down,  concluded,  at  ny  sugges- 
tion, to  try  heroic  surgery.  Limbs  and  sprouts  wore  cut  away,  piled,  ani  bamed; 
largo  wounds  were  treated  with  a  coat  of  dissolved  shellac,  and  tho  ground  plowed. 
Tho  next  year  tho  trees  presented  a  lino  appearance,  and  yielded  cherries  enongh  to  pay 
for  all  the  labor  ])estowed  upon  thorn,  with  good  promise  for  tho  future. 

ORANGE  BLIGHT. 

Dnring  the  last  two  years  the  Department  has  receii'cxl  numerons 
letters  from  orange-growers  in  Florida  calling  its  attertion  to  a  new 
form  of  disease  that  has  appeared  on  their  orange-trees.  The  branches 
become  covered,  more  or  less,  with  arnst-like  substance  vhich  ultimately 
destroys  the  affected  parts. 

Mr.  J.  H.  Gates,  of  Pilatka,  Florida,  under  date  of  If  ovember  27, 1872, 
writes  to  the  Commissioner  of  Agriculture  as  follows. 

Inclosed  are  a  few  orangc>leayes,  and  also  an  orango  having  a  dark  skin.  This  dtfk 
color  of  tho  skin  appeared  on  nearly  half  of  tho  oranges  of  somo  of  our  growen  Ust 
season.  They  are  not  so  much  discolored  this  season.  Thf  coloring  matter,  whatever 
it  may  bo,  does  not  injure  the  quality  of  tho  fruit,  but  it  affects  its  market-TiliH!. 
Also,  please  find  incMsed  three  branches  of  an  orange-tr«<3  having  a  rusty  appeaitncc, 
and  in  some  jdaces  blistered.  I  have  trees  which  havoi^ost  all  their  tops,  apparently 
from  this  cause.  Any  information  relative  to  tho  cau«<5  or  euro  of  this  disease  will  be 
gladly  received  by  myself  and  neighbors. 

In  a  second  communication  from  the  s^me  writer,  dated  December 
31, 1872,  further  information  is  given  in  relation  to  the  so-called  rust  of 
orange- trees.    He  says : 

It  first  appeared  in  this  section  (Saint  Johu's^iver,  near  Pilatka)  about  three  y«n 
ago.  The  young  buds  wero  first  attacked,  ^he  disease  next  spnuul  to  the  yoanc 
wood,  and  then  gradually  over  tho  tree.  Wo'^bservo  that  the  disoaso  is  more  ffenenl 
Ion  tho  low-lands,  and  it  generaUy  appears  o*  transplanted  stumps  having  buos  from 
one  to  three  ycai-s  of  ago.  I  have  not  kno^"  any  bearing-trees  to  have  mat  on  their 
Ibark.  Sonio*])<^»"sons  in  this  vicinity  thiukfliat  the  nist  Is  caused  by  »  worm;  othen 
l)y  rocoi ;  while  others  suppose  that  tho  bl'<Jk  coloring-matter  on  tho  skin  of  the  anngb 
is  silica.  Any  ligbt  1  lirown  on  this  subj*5t  by  the  si'ioutific  man  of  your  UoportmeDt 
will  prove  of'  great  value  to  us. 
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Tbo  following  letter  received  by  the  Department  from  JMr.  F.  L.  D«ircy 
will  not  only  prove  of  interest  to  orange-cultivators,  but  also  to  those 
who  desire  to  investigate  this  disease.  The  writer  first  refers  to  insect- 
disease  as  being  its  probable  cause,  then  to  the  dark  stains  on  oranges, 
and  lastly  to  the  rust,  so  called,  on  the  branches. 

BuEXA  Vista,  Orange  Mills  Post-Office,  Fla., 

January  5,  187.'l. 

Sir:  In  reference  to  the  disease  of  the  orange- trees  I  have  to  say  that  I  have  noticed 
it  for  many  years,  more  or  less,  in  every  orange-grove  that  I  have  visited,  bnt  never  in 
snch  quantity  &s  to  be  at  aU  alarming.  In  my  own  groves  I  have  not  for  twenty  years 
observed  more  than  three  or  four  trees  afiectea  by  it.  Those  wore  budded  trees — sweet 
bnds  on  the  wild  or  sour  orange  stock.  These  trees  were  inclosed  in  a  smaU  fowl-yard 
abont  20  feet  square,  boarded  up  5  feet  high,  with  a  small  house  inclosed.  The  trees 
outside  of  the  mclosnre  within  20  feet  of  the  former  crew  well,  and  having  been  set 
out  and  budded  at  the  same  time  of  tho  first,  were  all  planted  in  1836,  and  have  con- 
tinned  perfectly  healthy.  After  three  years'  trial  I  found  that  the  four  trees  within 
tho  inclosuro  were  still  unhealthy.  Every  season  they  threw  out  young,  vigorous 
branches  which  grew  till  they  were  6  to  8  inches  long,  when  they  would  commence  dying 
back  from  the  extreme  ends,  and  tho  bark  in  most  instances  would  become  rough  and 
of  a  yeUowish  hue,  while  the  trees  from  year  to  year  remained  about  tho  same  size. 
I  concluded  to  removo  the  fence  and  house  from  around  them.  This  was  done  three 
years  ago.  The  trees,  with  one  exception,  are  now  as  vigorous  growers  and  as  healthy 
as  their  neighbors,  wnilo  tho  fonrth  is  gradoaUy  improving.  This  disease,  I  think,  is 
produced  principally  by  an  insect.  The  bark  of  the  tree  is  punctured  and  the  eggs 
deposited  there.  In  the  case  of  the  four  trees  mentioned  I  am  of  opinion  that  they 
first  became  diseased  from  being  too  closely  confined  and  not  having  free  circulation  of 
air  during  the  heat  of  summer ;  tho  great  stimulating  quality  of  tho  fowl-house  manure 
may  also  have  had  a  bad  efiect  on  them ;  for  soon  after  removing  the  inclosuro  and 
maunre  they  commenced  gradually  to  improve,  and  are  now  nearly  restored. 

A  veiy  common  error  of  beginners  in  orange-culture  consists  in  burying  the  tree  too 
deeply  in  the  ground,  covering  up  from  4  to  8  inches  of  the  collar  of  the  stock,  which 
should  be  above  ground.  In  this  condition  the  tree  may  live,  but  will  grow  very 
slowly,  making  very  little  new  wood  for  years.  When  the  buried  collar  has  thrown 
out  artificial  roots  the  trees  may  revive,  and  in  the  mean  time  will  continue  to  throw 
out  vigorous  sprouts,  but  they  will  die  back  each  season,  niuch  to  tho  disappointment 
of  the  impatient  cultivator.  This  is  termed  '^  damping  ofiV  When  this  is  tho  case  it 
is  easily  remedied  by  lifting  tho  tree,  or  bringing  the  natural  roots  to  the  surface. 
Drainage  is  all-important  for  orange-trees.  They  will  not  flourish  when  tho  roots  re- 
main in  stagnant  water. 

The  disease  known  as  the  rust  has  affected  the  orange-trees  since  1S64  in  this  section 
of  the  State,  the  consideration  of  which  is  of  far  more  importance  than  the  black 
substance,  &c.,  on  the  trees  alluded  to.  Tho  "  rust "  may  bo  caused  by  an  insect  or  a 
fungus. 

I  will  send  you  some  samples  of  the  oranges  having  dark  stains,  and  also  a  few  hav- 
ing clear  skins,  taken  from  tho  same  tree,  hoping  that  some  of  your  scientists  may  be 
able  to  inform  mo  what  are  the  causes  of  the  respective  diseases,  and.  if  possible,  to 
suggest  to  me  a  remedy. 

Respectfully,  your  obedient  servant, 

F.  L.  DARCY. 

Mr.  J.  A.  Whitner.  of  Mellonville,  Fla.,  states  that  "  the  rust  appears 
either  on  high  or  low  lands,  more  frequently  on  the  low  or  flat  lands,  which 
in  this  locality  are  imperfectly  drained.  The  trees  affected  with  this  dis- 
ease are  always  checked  in  growth,  but  rarely  die.  They  recover  under 
high  cultivation  with  judicious  manuring,  but  bear  small  and  imperfect 
fruit,  with  a  tough,  spotted  rind^  and  a  hard,  insipid  pulp.    I  send  you, 

requested,  by  this  mail,  specimens  of  twigs  affected  by  this  fungus, 

althy  and  unhealthy,  taken  from  the  same  tree ;  also  specimens  in- 
lured  by  bark-lice.  These  insects  are  very  destructive  and  widely 
spread  in  this  vicinity.  They  are  the  cause  of  the  fungi  or  leaf-smut 
generally  confined  to  young  trees." 

The  Department  has  received  several  eomnuiuications  from  orange- 
tree  cultivators  of  Texas  in  relation  to  orange-bl  ight,  bnt  thus  far  it  would 
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that  the  rust^blightis  nnkuown  to  the\n^  as  the  following  from  Mr. 
ley  Scudder,  tnayor  of  OalvestOD,  Texas,  will  show : 

T  comimiiiicatiou  of  November  27,  1872,  was  duly  received.  Careful  iuquiry  of 
e-tree  growei-s  ami  personal  examinations  of  numbers  of  trees  iu  this  county  have 
>ped  nothing  in  the  shape  of  disease  among  them  at  this  time.  The  excessive 
ht  of  the  past  summer  diminished  the  crop  considerably,  and  caused  the  fruit  to 
10  unusually  sour  and  uiix>alatable.  This  was,  however,  effectually  remedied  by 
ling  the  earth  under  the  trees  and  spreading  ashes  or  jmlverized  soil  or  charcoal 
d  them.  The  Kev.  P.  C.  Tucker  was  particularly  successful  with  this  remedy 
>d  to  liis  orange-trees  this  fall. 

I  being  supplied  with  specimens  of  the  so-called  "  rust,'^  blackened 
js,  branches,  and  fruit,  I  made  a  series  of  observations  and  experi- 
:s  to  ascertain,  if  possible,  the  character  of  the  various  phases  of 
ungns  and  aifected  parts  of  the  plant,  so  as  to  be  able  to  point  out 
3  and  effect.  I  removed  portions  of  the  rust  from  the  branches, 
jcted  them  to  a  power  of  about  30  diameters,  and  viewed  them  by 
3ted  light.    Ko  fungoid  forms  were  visible. 

lext  treated  a  portion  of  the  rust  with  caustic  potash,  in  which  the 
lied  rust  proved  partially  soluble.  The  insoluble  portions  were 
led  with  pure  water  until  all  soluble  substances  were  removed.  I 
subjected  several  portions  of  the  insoluble  parts  to  a  power  of  about 
liameters,  when  they  were  seen  to  consist  of  cellular,  fibrous,  and 
ly  matters,  and  were  wholly  ft^  from  fungoid  forms.  I  next  sub- 
d  a  portion  of  the  "rust"  to  the  action  of  alcohol  of  95  per  cent. 
f.  The  alcohol  l)ecame  tinged  of  a  brown  color.  On  pouring  a  por- 
of  the  liquid  into  water  a  white  precipitate  was  formed,  showing  the 
jnce  of  a  resin. 

very  close  inspection  of  the  "rust'' under  a  power  of  about  5  di- 
ers  exhibited,  in  some  cases,  a  slight  gloss  on  the  surface.  At  this 
)  I  became  convinced  that  the  "  nist''  was  probably  only  an  effect 


Fig.  19. 


fungus,  and  consequently  not  the  cause  of  the  dying  back  of  the 
chcs.    On  the  development  of  these  facts,  I  Buggested  that  Mr. 
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GnteB  staoiild  ninke*  v  tlioroiifeli  search  for  eiKCtiuous  of     rust"  exhibiting 
ft  nligbt  traiialiicen(r\      In  due  time  specimens  were  reccue<l  from  liim 


slightly  trauslnceiit,  portionsof  which  were  held  over  the  flame  of  aspuit- 
lamp,  when  instant  resinous  igcitton  took  place.  Its  smoke  had  tiieodor 
of  burning  shellac.  The  "  rust,"  so  called,  proved  to  be  compoaed  of 
albuminous  and  I'csinoiis  matter  combined  with  vegetable  cellalar  tiBWis, 
earthy  matter,  &c.,  uDim])ortant  to  consider  in  this  case.  My  attention 
was  next  directed  to  tlio  investigation  of  the  black  matter  on  the  Iea«s. 
branches,  and  fruit.  I  removed  a  jiortion  of  the  black  matter  from  « 
leaf.  It  appeared  as  if  composed  of  black,  granular  matter,  cementel 
with  flour-paste,  and  foimed  into  thin  sheets  of  the  thickness  of  ttssoe- 
paper.  ^Vhen  dried  it  may  be  cut  to  any  form  desired.  Sometimes  it 
appears  as  a  line  black  powder  scattered  over  the  leaf,  and  is  frer|ii(!i)tl.v 
found  in  quantity  at  the  base  of  orange-bnds.  On  placing  a  portion  oE 
the  black  matter  nudrr  a  power  of  about  100  diameters,  it  is  seen  to 
consist  of  a  branched  and  jointed  mycelium  or  spawn  of  a  fangss. 
Alter  making  many  observations,  uuder  a  power  of  about  000  diame- 
ters, the  fungus,  in  its  various  stages,  was  cleai'ly  defined.  1,  Fig.  18. 
represents  its  mycelium  growth ;  2, 2  its  budding  cells,  which  terminate 
in  fruit-cells ;  3,  It,  3,  3,  bearing  spores  which  germinate ;  4,  4  are  fun- 
goid aggregations,  which  thi-ow  out  fllaments ;  their  relation  to  tlio  blact 
mycelium  is  not  represented  thus  far;  5  represents  what  appears  to  l» 
a  cross-section  of  the  asci  or  iliiit,  when  perlfectly  fonued  and  cut  throogt 
its  greatest  diameter  crosswise.  The  sarfaco  of  the  leaf  is  gcneralli 
covered  with  these  germinating  spoi-es  when  the  black  mycchum' ia  on 
the  leaf;  beiiifj  colorless  they  are  invisible.  Freqaently  VandykMol- 
©red  cells  are  seen  on  the  leaf.  They  consist  of  dii^oiutcd  mycelinm. 
To  the  naked  eye  the  fungoid  spores,  &c.,  appear  black,  but  under  the 
microscope  they  appear  of  a  Vandyke-brown,  -with  the  exceptions  noted- 
It  is  known  to  mycologists  as  black  mycelium,  of  the  genus  Antamariti 
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Berkeley  says  that  "of  late  years  the  black  mildews  have  raged  to  such  an 
extent  in  the  Azores  and  Ceylon  as  to  threaten  the  complete  annihilation 
of  the  orange  and  coffee  plantations,  and  the  ravages  have  been  scarcely 
less  among  the  olives  in  some  parts  of  Europe.  It  is  impossible  that  light 
can  have  its  proper  effect  through  such  a  medium  on  the  tissues  of  the 
leaves.  It  would  be  as  rational  to  expect  that  plants  would  thrive  under 
a  brown  bell-glass  as  that  vegetation  should  not  be  impared  when  the 
greater  part  of  the  plant  is  covered  with  a  thick,  dark  felt.  The  mildews 
are  often  accompanied  or  preceded  by  a  coccus,  and  I  believe  that  the  first 
stage  of  gTowth  of  most  Aiitennariw  is  more  frequently  observed  where 
the  leaves  have  been  soiled  with  honey-dew.''* 

It  has  long  been  observed  that  a  black  powdery  substance  always 
forms  on  the  leaves,  buds,  and  the  fruit  of  the  orange-tree  and  some 
other  plants  when  attacked  by  the  "mealy-bug"  and  orange-scale  in- 
sects. The  plants  are  doubtless  punctured  by  these  pests,  causing  a  flow 
t)f  sap  from  the  ruptured  parts,  which  probably  forms  a  nidus  for  the 
black  mycelium  to  vegetate  in,  spreading  over  the  whole  tree,  blacken- 
ing and  destroying  it.  The  skin  or  epidennis  has  its  peculiar  ftmctions 
to  perform,  and,  if  covered,  its  healthy  action  will  be  impeded.  All  molds 
and  blights  are  plants  of  a  very  low  organization,  and  live  in  this  preda- 
ceous  w^ay ;  as  do  also  some  flowering  herbs,  and  even  shrubs.  One  of 
the  latter  is  the  mistletoe,  the  seed  of  which  germinates  on  the  boughs 
of  the  tree  where  it  falls,  or  is  left  by  birds,  and  forming  root^  wMch 
penetrate  the  bark,  the  plant  ingrafts  itself  into  the  wood,  to  which  it 
becomes  united  as  firmly  as  a  natural  branch  to  its  parent  stem.  Indeed, 
the  parasite  lives  just  as  if  it  were  a  branch  of  the  tree  on  which  it 
2^ows  and  feeds. 

Botanists  represent  that  the  green  bark  of  plants  is  furnished  with 
breathing  pores  as  well  as  the  under  surface  of  the  leaves,  and  in  some 
3ases  the  upper  surface.  In  this  case  I  determined  to  ascertain  their 
relative  number  on  the  green  bark  and  leaves  of  the  orange-plant. 
With  this  object  in  view  a  portion  of  the  bark  was  removed  with  a  sharp 
^nife,  and  treated  with  hot  caustic  potash,  after  which  the  epidermis  was 
iasily  removed.  When  mounted  and  viewed  with  a  power  of  about  100 
liameters  the  numerous  pores  were  seen  and  could  be  counted.  A  por- 
;ion  of  the  skin  no  larger  than  a  fly-spot  contained  about  twelve  of  these 
3reathing  pores.  I  next  experimented  with  the  orange-leaf  to  ascertain 
:he  true  character  of  its  upper  and  under  surfaces.  A  leaf  was  placed 
n  a  strong  solution  of  nitromuriatic  acid,  which  bleached  it  slightly 
md  rendered  it  somewhat  transparent  by  oxidation,  without  softening 
he  albuminoids  which  bind  the  surfaces  together.  The  next  step  was 
o  wash  the  leaf  in  water  to  free  it  from  excess  of  acids.  With  a  circular 
jteel  punch  a  portion  of  the  leaf  was  cut  out  and  placed  for  afew  minutes 
n  a  capsule  containinga  strong  solution  of  chlorinated  soda,  after  which 
t  was  placed  in  pure  water  when  the  epidermis  of  the  under  surface  of 
he  leaf  floated  oft'.  The  object  of  placing  the  prepared  portion  of  the 
eaf  in  the  soda  compound  was  to  soften  the  albuminoids,  and  bleach 
nore  perfectly  the  chlorophyl.  On  being  immersed  in  the  solution  its 
ipper  surface  assumed  a  well-defined  brown  color,  while  the  under  re- 
uained  transparent,  thus  showing  that  the  upper  epidermis  differs 
ihemically  from  that  of  the  under  surface.  This  fact  may  exi)lain  why 
w)me  forms  of  fiingi  are  found  on  the  upper  surface  of  leaves,  while 
others  are  found  principally  on  the  under.    1  next  floated  the  disk  thus 

•  Honcy-dow  is  a  sweet,  saccharine  substaRce  found  on  the  leaves  of  trees  and  other 
tlants  in  smaU  drops  like  (low.  Two  substances  have  been  called  by  this  name,  one 
ecretcd  from  the  plants,  and  the  other  deposited  by  a  small  insect. 
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i^:nove<]  on  to  a  uncrodcopic  slide,  using  acaiuel-bair  bmsb  to  assist  in 
tlie  manipulation,  and  mounted  it  with  gum  and  disk  in  the  usual  wuy. 
The  surlacc  was  found  to  be  almost  destitute  of  cellular  structure.    The 
stomates  are  best  seen  under  a  power  of  about  GOO  diameters.    (See 
Fig.  19.)    The  green  bark  and  under  surface  of  the  leaves  contain  about 
64,000  of  these  i>ores  to  the  square  inch  of  surface.    The  thick  disk 
should  be  Hoated  on  to  glass  as  above,  and  its  sui^erlhious  moisture  re- 
moved with  clean  blotting-paper.    Its  e.xpo8e<l  surface  should  heplaco«I 
face  downward.     With  a  i)oint  the  epidermis  may  l)e   removed,  wliich 
place  in  waler  and  float  on  to  a  glass  slide  as  before  ileseribed.    It  will 
represent  the  upper  surface  of  the  leaf.    On  examination  with  the  mi 
croscopo  it  exhibits  cellular  structure  only,  and  seems  to  be  wholly  dcs 
titute  of  stomates.     (See  Fig.  20.)    The  fleshy  portion  on  the*  third  slide 
should  have  a  drop  of  thick  gum  placed  on  it  and  be  covered  with  a 
glass  disk.     When  viewed  under  a  high  power  it  becomes  an  object  of 
much  interest.    The  branching  vascular  bundles  will  be  distinctly  seen. 
resembling  in  some  respects  the  arteries  and  veins  of  the  bumau  body. 
A  careful  examination  will  show  that  these  are  also  covered  with  a  veo* 
fine  lace-Avork  of  cells  under  and  over  them,  and  interspersed  aiDong 
the  latter  will  be  seen  ai  vast  assemblage  of  translucent  dottiugs,  eacli 
having  an  opening  across  it  coiTCsponding  to  these  of  the  slomaks 
under  which  they  were  situated  before  dissection.    The  stnuiture  of  the 
leaf,  taken  as  a  whole,  indicates  the  great  necessity  of  cleanliness  and 
high  culture;  for  the  more  complicated  the  organic  structure  of  the 
plant  is,  the  greater  will  be  the  number  of  its  ec«onomic  products,  aud 
the  moni  apt  are  abortions  in  the  form  of  fruit  to  be  produced  in  the 
case  of  neglected  culture  or  unfavorable  climatic  conditions.    In  plants 
there  are  "  milk-vessels,  turpentine,  oil-receptacles,  and  the  like,  which 
form  canals  or  cavities  between  or  among  the  cells  aud  are  filled  with  the 
particular  product  of  the  plant."    Is^ot  so  Avith  the  lower  forms  of  fungi. 
Their  roots  may  grow  in  profusion,  although  frequently  torn  to  pieces, 
because  of  their  simple  form  of  stnicture  and  habits.    A  single  cell  of 
mycelium  will  germinate,  bud,  or  reproduce  it«  kind  as  i>erfectlya8  will 
a  spore  of  its  fruit.    In  this  case  the  lower  forms  of  fungi  have  a  decided 
advantage  over  the  higher  organized  plants.    Climatic  conditions  wholly 
unfavorable  to  the  growth  of  the  latter  are  highly  favorable  to  that  oi 
the  former. 

Probably  the  true  remedies  for  the  evils  ccmiplained  of  consist  iu 
thorough  drainage,  proper  culture  of  the  soil,  moderate  manuriuff,  and 
destroying  the  cocci  and  fungi  by  frequent  washings  with  weak  alkaline 
solutions,  such  as  potash,  soda,  or  ammonia. 

Orange-plants  confined  within  glass  structures  suffer  a  great  deal&oni 
insects  and  fungi,  and  the  remedy  in  use  in  such  cases  consists  in 
thorough  washing  with  whale-oil  soap  aud  watei",  and  the  free  use  of  a 
soft  brush.    Frecpieut  washings  are  necessary. 

At  page  113  of  the  annual  report  of  the  Deinirtment  of  Agriculture  for 
1855  is  published  an  interesting  description  of  the  habits  of  the  orange- 
scale  insect,  by  the  entomologist  of  the  Department,  in  which  be  pro- 
poses to  syringe  the  plants  afl'ected  with  a  solution  of  guano.  Its  am- 
monia destroys  the  young  cocci  as  they  emerge  from  the  shelter  of  the 
parent  scale,  while  the  droppings  enrich  the  soil. 

Since  the  foregoing  was  prepared,  many  letters  have  been  received  by 
the  Department  from  intelligent  orange-tree  cultivators  in  Florida,  im- 
ploring its  assistance  in  the  matter  of  the  oramjebUghtj  a«  the  destmction 
ol  many  of  their  trees  seems  imminent  if  a  reliable  remedy  is  notfonnc 
quickly. 
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It  is  to  be  regretted  that  the  Department  has  do  fund  at  its  disposal 
for  original  investigations  in  the  field.  Fands  should  be  at  the  disposal 
3f  the  Commissioner  of  Agriculture  to  enable  him  to  send  scientific  per- 
sons to  make  thorough  examinations  when  they  are  deemed  necessary. 
It  is  not  reasonable  to  expect  that  correspondents  wholly  uDaccustomed 
to  makiug  scientific  observations  can  be  able  to  collect  all  the  facts 
Qecessary  to  enable  an  expert  to  draw  correct  conclusions  from  them. 

APPLE-SPECK,  OR  ROT. 

J.  M.  Steel,  of  Harrisbargh,  Arkansas,  under  date  of  August  IG,  1873, 
writes  to  the  Commissioner  of  Agriculture  as  follows: 

I  dcsiro  to  niuke  inquiry  in  reference  to  tbo  applc-H^>cck;  or  rot.  Oiir  apples  on 
Browley's  Kidgo  are  all  seriously  damaged  this  t>eason  by  a  speck  or  blister,  of  the  size 
[»f  a  dime  or  less,  wliich  appears  on  their  skhi.  The  specie  becomes  larger  as  the  season 
iidvances,  and  the  applet  at  length  decay  on  the  trees  and  fall  off.  This  speck  has 
been  observed  on  oui-  applc9  for  some  yoai-s  past,  bub  has  never  been  so  destructive  to 
the  fruit  as  during  the  last  season.  The  fruit  licgins  to  rot  when  it  has  attained  its 
full  size,  apiiarcntly  from  a  deficiency  of  the  proper  food  necessaiy  for  maturing  it. 
VVe  sometimes  think  that  the  rot  is  occasioned  by  the  sting  of  a  curculio,bnt  as  we  have 
no  means  of  searching  out  the  cause,  we  apply  to  you,  hoj^lng  that  you  will  be  able  to 
give  us  a  remedy.  Apples,  jiears,  plums,  grapes,  and  berries  of  various  kinds  do  well 
here  until  the  ripening  season  approaches;  then  a  blight  comes  over  them,  and  our 
flattering  prospects  are  also  blighted. 

Our  winter-apples  are  so  bacuy  damaged  from  rot  that  we  seldom  think  of  saving 
any  for  winter  use.  Many  of  our  young  orchards  are  just  coming  into. bearing,  and 
the  prospect  is  (juite  discouraging  to  our  fanners  when  they  consider  the  i>revalenco 
of  this  destructive  disease.  Our  climate  has  a  damp  and  humid  atmosphere,  and  is 
peculiarly  adapted  to  cotton.  Any  information  which  will  ivud  to  improve  our  winter- 
fruit  will  greatly  beuelit  the  eastern  third  of  our  State. 

In  a  subsequent  letter  to  the  Couimissiouer,  dated  October  8,  1873, 
Mr.  Steel  gives  the  history  of  the  apples  alluded  to,  and  forwards  a 
small  package  of  them  for  examiuatibu.  Ho  says  that  the  tree  which 
bore  them  was  a  graft  from  the  Rochester  nurseries,  N.  Y.,  and  was 
considered  tp  be  one  of  their  best  winter-apples.  ^'Ilere  they  ripen  in 
August  and  September,  too  early  to  be  kept  longer  than  December. 
The  apple  is  known  here  as  the  *  Little  Eusset.'  \Vc  esteem  it  a  fine 
apple,  but  not  a  good  winter  fruit.  I  have  about  forty  trees  from  Ko- 
chester.  and  there  are  several  hundred  in  this  county,  but  they  all  ripeu 
too  early  by  one  or  two  months.  Apples,  to  keep  in  this  climate,  must 
hang  on  the  trees  till  November  or  at  least  the  middle  of  October  j  those 
that  fall  earlier  than  this  will  not  keep  through  the  winter.  If  trees  can 
be  procured  which  will  hold  their  fruit  till  the  Ist  of  November,  we  should 
be  pleasetl  to  be  informed  where  they  can  be  obtained." 

The  specimens  of  the  Little  Russets,  received  from  Mr.  Steel,  were 
subjected  to  several  experiments,  rortions  of  their  skin  were  examined 
under  low  and  high  powers  ot  the  microscope.  The  dotted  parts  were 
found  to  bo  comix>sed  of  clusters  of  circular  spores  of  fungi  combined 
with  verj'  small  portions  of  mycelium.  Under  excessive  moisture,  and 
a  morbid  condition  of  growth,  these  fungi  would  mature  rapidl}',  and 
produce  fermentation  in  the  apple.  Some  of  the  apples  were  cut  into 
halves,  and  submitted  to  a  temperature  of  about  70°  F.  In  a  short 
time  they  dried  up,  and  are  now  in  a  perfect  state  of  preservation,  thus 
showing  that  although  they  will  not  kee})  when  whok*,  yet  they  may  be 
preserved  by  allowing  a  portion  of  their  su[)ertluous  moisture  to  escai)e 
Another  portion  of  the  apple  was  placed  in  a  quart  bottle  with  a  glass- 
stopper,  ground  to  fit,  and  its  moisture  was  retained.  The  room  in  which 
this  experiment  was  conducted  was  kept  at  an  average  temperature  of 
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70O  Y.    The  apple  tbu3  iDclosed  vas  io  tew  days  io  a  high  state  i 
fennentation.    FortioDS  of  the  Totting  pulp  veie  placed  on  a  mici 
slide,  divided  into  himdredths  and  tboasandtlLB  of  an  inob. 
Fig.  21,  A  B,  represents  such  a  scale,  the  larger  division,  A  B,  r^ 

Kg.  SI. 


sentiug  the  one-hundreth  of  an  inch,  and  tbe  smaller  sn    i' 
one-tbonsandtli  of  an  iuch ;  7,  S,  9, 10, 11, 12,  reprtfsent  the  u    i 
the  apples  are  mostly  composed.    The  granular  dottings  repi 
stnreh.    The  branchiug  cellular  structure  represents  the      c 
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iingiis  peutttrating  the  cells.  At  9,  three  small  starch -grauiiles  are  rep- 
•esented  in  a  lino,  and  are  confined  within  the  division  of  the  one-thoii- 
>audth  of  an  inclj.  Some  kinds  ©f  frnit,  as  the  grape,  under  favorable- 
conditions  will  eliminate  a  sufficient  amount  of  saccharine  matter  to 
convert  them  into  a  candied  condition  while  hanging  on  the  vine,  and 
hey  are  by  this  natural  process  presented  from  rot.  Other  kinds, 
IS  the  apple,  cannot  be  preserved  in  this  way.  Apples  can  be  preserved 
)nly  for  a  limited  time  on  the  tree.  Unripe  apples  are  composed  mostly 
)f  cellulose  cells,  starch,  organic  acids,  and  water.  During  the  process 
)f  ripening,  their  starch  is  gradually  converted  into  a  liquid,  which  is 
saccharine.  The  decay  of  apples  really  sets  in  when  their  starch  begins 
;o  become  liquid;  because  the  relative  amount  of  sugar  produced,  when 
compared  with  the  organic  acids  and  water  present,  is  very  small. 
iVith  a  moderate  heat  all  the  conditions  are  presented  for  ordinary  fer- 
nentation.  The  albuminoids  being  always  present  in  the  apple  will 
jupply  the  necessary  food  for  fungi.  The  cells  of  the  apple  sent  for 
jxamiuation  contained  very  little  starch,  and  could  not  therefore  be  ex- 
)ected  to  keep  well.  Apples  of  good- keeping  qualities  for  the  Southern 
States  should  be  chargetl  with  starch  as  late  as  the  1st  of  September, 
)r,  still  better,  the  middle  of  October.  Such  favorable  conditions  of 
:p:owth,  it  is  believed  by  the  most  noted  pomologists  of  the  United 
States,  can  be  obtained  only  by  the  production  of  winter  varieties  of 
seedlings  in  the  Southern  States  in  which  they  are  to  be  cultivated. 

Apples  for  the  Southern  States. — ^The  opinion  has  prevailed 
ihat  the  climates  of  the  States  south  of  Maryland  are  not  adapted  to  the 
cidture  of  the  apple.  This  erroneous  impression  is  not  confined  to  the 
Jest  apple-regions  of  the  Ii^orthem  and  Western  States,  but  it  has  been 
leld  by  southern  cultivators  themselves,  especially  as  regards  good 

inter-keeping  varieties,  when  grown  in  warmer  and  equally  congenial 
limates. 

Southern  pomologists  have  long  seen  this  matter  in  its  true  light,  and 
ave  been  quietly  but  industriously  collecting  winter- varieties  among 
i^  seedlings  originating  in  those  States,  and  they  can  now  present  a 
5t  of  winter-apples  which,  for  size,  beauty,  and  quality,  are  equal  to 
ose  of  any  other  section  on  this  continent,  and  possessing,  in  addition, 

lieculiar  texture  and  solidity,  to  be  found  only  in  fruit  produced  in 
L^nates  where  the,  season  of  growth  is  extended  and  genial,  and  the 
t  nters  are  of  only  moderate  severity. 

*irhe  following  list  includes  a  few  of  the  most  popular  summer,  fall, 
J^d  winter  varieties  known  to  the  Department  adapted  to  the  Southern 
^^tes: 
^timmerapples, — Julian,  Aromatic  Carolina,  Large  Summer  Queen, 

•*^  June,  Horse  Apple,  American  Summer  Pearmain,  Summer  Cheese. 
-  all-apples, — Hunge,  Hubbard's  Sugar,  Bonum  (synonym :  Magnum 
>xium),  Cumming's  Eed,  Golden  Russet  (synonyms:  English  Golden 
^«set,  English  Eusset,  Eusset  Golden),  Buckingham  (synonyms: 
c^een,  Fall  Queen,  Winter  Queen,  Kentucky  Queen,  Lexington  Queen, 
^cr's  Eed,  Frankfort  Queen,  Ladies'  Favorite,  Equiuetely,  Ox-Eye, 
■^chelor,  Merit,  Blackburn,  Henshaw,  Sol.  Carter,  Ne  Plus  Ultra,  King, 
^^  Horse,  Eed  Gloria  Mundi). 

Winter-apples, — Walker's  Yellow,  Camack's  Sweet,  Boran's  Winter, 
^oadnax,  Hall  (synonyms:  Hall's  Seedling,  Hall's  Eed,  Jenny  Seed- 
?S)>  White  Winter  Pearmain  (synonyms:  Campbellite,  Michael  Henry 
^ppin),  Gladney's  Eed,  Edwards,  Payne's  Winter,  Eawle's  Janet  (syn- 
^^Tn:  I^everfail),  Limbertwig,  Faust  (synonyms:  Faust's  Winter, 
^xist),  Hoyal's  Greening,  Shockley,  Goldon  Wilding,  Clarke's  Pearmain 
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(syDonyias :  Yellow  Pearmain,  Gloucester  Pearmain,  Columbian  Eussct, 
Goldeu  Peai  uiaiu),  Matimuskeet,  Nickajack  (synonyms :  Caroline,  Bevry 
Summeronr,  Accidental,  Red  Pippin,  Howard,  Hubbard,  Mobbs,  Chej^ 
taw,  Pound,  Edward,  Shantee,  Wall,  Aberdeen,  Trenham,  Big  Hill,  Care 
line  Spice,  Clieatan  Pippin,  Chatham  Pippin,  Wander,  Winter  Ros 
Bed  Hazel,  Forsythe's  JSeedling,  Puckman's  lied,  Alleghany,  Chaltr; 
Pippin,  Gowden,  Graham's  Red  WaiTior,  Walb,  Winter  Horse,  MissotL 
Pippin,  Missouri  Red,  Leanham,  Jackson  Red,  World's  Wonder),  Gilp~^ 
(synonyms :  Carthouse,  Roman  Knight,  Small  Romanite,  Gray  Roma, 
ite,  Little  Romanite),  Winesap,  Aunt  Peggie,  Dishai'oon,  Winter  Horf= 
Sharpe's  Greening,  CuUasaga,  Ben  Davis  (synonyms :  Xew  York  Pipp 
Victoria  Pippin,  Victoria  Red,  Kentucky  Pippin,  Baltimore  Red,  Oa_ 
lina  Red  Streak,  Fankhouser),  Ferdinand,  Hemphill,  Guilford  K 
Green  Cheese  (synonyms:  Green  Crank,  Southern  Golden  Pippin, Grt:^^ 
Skin,  Yellow  Crank,  Winter  Greening,  Winter  Cheese,  Carolina  Grer-^ 
ing,  Turners  Cheese),  Gully. 

These  varieties  are  supposed  to  be  nearly  all  seedlings  of  the  SoutlLc^f 
States.  At  i)age  184  to  198  of  the  report  of  the  Commissioner  otJ^^i 
culture  for  ISGl)  will  be  found  an  illustrated  pajMjr  by  William  Saundctrs 
on  the  subject  placed  at  the  beginning  of  this  article,  of  which  the  pi^. 
ceding  is  a  condensed  abstract. 

In  a  recent  experiment,  made  for  the  purpose  of  destroying  fan^s 
on  the  onion,  the  following  mode  has  proved  very  successful :  Some 
specimens  were  obtained  in  the  market,  covered  with  amber-colored 
fungus.  I  secured  one  of  them  in  an  inverted,  glass  receiver,  which 
I  placed  over  a  beaker  filled  Avith  nitrous  acid.  The  fumes  arising  from 
the  acid,  without  the  application  of  heat,  enveloped  the  oniou,  and 
soon  dissolved  and  destroyed  the  fungus  covering  its  surface.  In 
order  to  asceitain  whether  the  life  of  the  plant  had  been  destroyed, 
I  placed  it  in  a  bulb-glass  filled  with  water.  It  sprouted  in  a  few  diy'S, 
and  is  now  in  healthy  growth  on  my  desk.  It  has  numerous  leaves, 
which  have  attained  a  length  of  G  to  12  inches;  thus  showing 'conclu- 
sively that,  in  some  cases,  fungoid  g^o^vths  may  be  eflfectually  destroyed 
without  injury  to  the  plants  on  which  they  grow. 

This  ])rluciplc  admits  of  many  important  applications.  In  some  dis- 
eases of  tlie  potato  the'  surl'ace  alone  appears  to  bo  afiected,  and  the 
same  is  true  in  regard  to  certain  diseases  alfectiug  the  tubers,  roots, 
fruits,  and  grains  of  various  other  plants,  any  of  which  may  be  readily 
exposed  in  large  quantities  to  the  fumes  of  nitrous  acid.  As  nitrous 
acid  has  the  power  of  dei)riving  organic  bodies  of  theii*  oxygen,  its 
destructive  actioil  on  fungus  is  probably  due  to  this  proi)er^y.  The 
extent  to  which  this  treatment  may  bo  safely  applied  to  the  smaller 
grains  will  bo  the  subject  of  future  experiment. 
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The  value  of  the  system  of  distributing  seeds  may  bo  estimated  by 
the  aggregated  experiments  from  time  to  time  published.  An  end 
attained  by  the  systi^m,  in  addition  to  improved  qualities  of  particular 
products  aud  material  percentages  of  increase  on  given  acres,  is  the 
turning  of  the  farmers'  attention  to  the  importance  in  itself  of  exp^* 
menting.    In  respect  of  the  character  of  reported  experiments  tiere 
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las  been  much  improvement  within  a  few  years,  due  in  a  considerable 
legree,  no  doubt,  to  the  intelligent  conduct  of  the  agricultural  press, 
7hich  has  not  failed  to  arouse  the  agricultural  community  to  a  closer 
tispection  of  the  details  of  the  operations  of  the  farm.  Considering  the 
[i-eat  diversities  of  climate  and  soil  in  this  country,  the  varieties  of 
gricultural  methods,  the  nice  requirements  of  adaptiveness,  the  skill 
nd  intelligence  requisite  for  conducting  tests  meUiodically  and  well, 
nd  the  comparative  newness  of  systematic  experimentation  among  our 
armors,  it  is  not  always  easy  to  form'  a  correct  and  final  judgment  as 
o  the  fitness  of  particular  varieties  to  particular  sections.  It  is  readily 
luderstood  why  the  experiments  coming  from  so  many  farms  in  the 
md  must  lack  in  exactness,  afibrding  no  room  for  the  tabulated  state- 
lents  of  the  statistician,  or  the  inferences  of  the  laboratory.  Primarily, 
he  farmer  wants  that  to  put  in  the  ground  which  with  the  least  labor 
rill  yield  satisfactory  results  in  profits.  He  can  tell  us  of  the  methods 
e  pursues  to  get  the  best  crop,  and  what  advantages  in  results  a  seed 
f  one  kind  possesses  over  another  on  his  land,  and  whether  one  variety 
r  another  bears  up  under  peculiar  ^icissitudes  of  frost  or  drought, 
torm  or  sunshine.  We  can  expect  no  more,  and,  perhaps,  for  ordinary 
nd  practical  puiposes  this  is  enough.  Upon  these  reported  experi- 
lents  chiefly  the  Department  is  obliged  to  base  opinion,  and  continue 
r  leave  off,  extend  or  confine,  the  distribution  of  particular  kinds  or 
lasses  of  seeds  and  plants. 

It  is  claimed  in  California  that  the  State  has  prospectively  gained 
lany  millions  on  account  of  experiments  in  agriculture  carried  on  during 
tie  last  ten  years.  Among  others  are  the  settled  facts  arrived  at  con- 
erning  the  dry-sowingof  wheat-land — a  way  having  been  found  whereby 
>  produce  a  good  croi^  with  the  smallest  possible  quantity  of  moisture 
•oui  rain-fall ;  the  best  and  cheapest  methods  of  reclaiming  swamp- 
mds,  by  which  a  vast  body  of  unproductive  lands  may  be  raised  to 
mk  among  the  most  fertile  in  the  State ;  the  proving  of  the  fact  that 
3tton  and  other  valuable  textiles  and  tobacco  could  be  profitablj'^  cul- 
vated.  Eeferring  to  the  latter,  the  result  of  one  experiment  in  1872 
as  the  production  of  fifteen  hundred  pounds  per  acre,  at  a  cost  not 
bove  4  cent«  a  pound,  which  was  worth  in  the  market  at  no  time  less 
iian  50  cents  a  pound.  And  again,  reliable  grasses  were  a  necessity ; 
le  native  kinds  were  disappearing^  overstocked  grazing-lands  and 
heep-walks  were  failing;  something  was  wanted  to  withstand  the 
roughts;  hay-crops  from  the  annual  oats,  barley,  and  wheat  could 
ot  be  depended  on.  But,  out  of  nearly  one  hundred  experiments  in 
•ropagatiug  grasses,  says  an  intelligent  writer  of  that  State,  one  was 
particularly  successful,  but  that  one  compensated  for  all  the  other  fail- 
ires.  He  refers  to  alfalfa  as  the  one  perennial  grass  which,  perpetuated 
>y  the  roots,  when  well  set  in  is  proof  against  the  dryest  season ;  and 
macro  which  would  hardly  sustain  a  sheep  before  will  now,  with  alfalfa, 

\}]}OTt  fifteen,  or  five  head  of  cattle.  Experiment  thus  led  to  the  dis- 
:;over3'  of  the  agreeable  fact  that  without  irrigation  the  meadows  might 
be  clothed  in  perpetual  verdure. 

it  is  of  consequence  to  farmers  to  keep  up  by  diligent  cultivation  and 
scrupulous  attention  the  excellent  qualities  they  may  find  in  any  par- 
ticular variety,  whatever  it  may  be,  or  if  worth  raising  at  all.  It  is  suf- 
ficiently evident  that  what  are  known  as  deterioration  of  seeds  and 
iegeneracy  of  varieties  are  in  most  cases  only  other  names  for  want 
)f  thrift  and  inattention  to  the  plain  necessity  of  preserving  by  jindicious 
ijethods  what  is  good  aud  approved.  Let  farmers  sift  out  ye^irly  the 
argest  grains  for  seed,  and,  if  the  cereals  be  in  question,  ^  back  occa- 
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sionally  to  a  single  head  of  superior  cpiality,  and  from  the  cnltivation  pf 
this  seed  re-instate  the  variety  in  it«  original  parity.  K  such  a  coarse  is 
pursued,  and  the  elements  necessary  to  the  i>lant-growth  are  supplied 
to  the  soil,  there  is  no  reason  why  a  variety  may  not  be  cultivated  for 
any  length  of  time  without  deterioration.  It  is  not  uncommon  for  the 
experimenter  with  a  fresh  and  vigorous  variety  among  the  cereals,  tex- 
tiles, fruits,  &c.,  to  be  exultant  after  the  first  success,  and  in  a  few  sea- 
sons to  become  clamorous  for  something  new — to  go  through  the  same 
process  of  degeneration. 

One  of  the  most  popular  varieties  of  oats  raised  in  certain  districts  of 
England  and  Scotland  has  been  the  Potato  oat,  a  variety  which  ttiis 
Department  has  sought  to  test  fairly  in  this  country.  In  regard  to  it 
Loudon,  in  his  Encyclopedia  of  Agriculture,  quotes  the  British  agricul- 
tural writer.  Brown,  who  says: 

Degeneracy  to  a  certain  extent  has  taken  place  in  the  Potato  oat ;  but  it  is  pre- 
sumed that  the  consequences  might  bo  removed  with  ease  wero  first  principles  re- 
turned to.  To  make  a  selection  of  the  strongest  cars,  wliich  carried  the  purest  grain, 
is  not  a  difiBcult  business ;  and  were  this  selection  attended  to  by  half  a  dozen  fiirmers 
in  a  district,  it  is  obvious  that  the  breed  or  variety  might  bo  preserved  pure  and  nn- 
contaminatod.  If  slovenly  farmers  were  not  ])rovided  with  good  Bee<l,  it  would  bo 
their  own  fault ;  since,  if  they  would  not  take  the  trouble  to  select  and  breed  for  their 
OAvn  use,  they  might  always  bo  provided  by  those  who  were  either  better  qnaliiied  for 
making  the  selection,  or  were  more  attentive  to  the  interests  of  agriculture. 

Mr.  Allen,  in  his  "New  American  Farm-Book"  (1869)  says  that  re- 
peated trials  have  been  made  with  the  Potato  oat,  a  heavy  grain,  weigh- 
ing from  thirty-live  to  forty-five  pounds  per  bushel,  but  its  merits  have 
not  proved  conspicuous  enough  to  have  given  it  the  place  of  the  old  and 
long-tried  varieties  in  the  United  States. 

But,  during  the  time  in  which  the  Potato  oat  has  been  on  trial,  th2x>ugh 
the  medium  of  the  Department  distribution  of  seeds  imported  from  Scot- 
land direct,  very  gratifying  results  have  been  attained.  After  four 
years'  trial  in  Marshall  County,  Michigan,  this  oat  was  reported  in  1870 
to  be  a  decided  improvement  on  the  common  varieties,  weighing  forty- 
five  pounds  while  the  common  weighetl  from  twenty-eight  to  thirty-two 
pounds  per  bushel.  In  Wisconsin  the  yield  was  at  the  rate  of  seventy- 
two  bushels  for  one  sown  by  drill ;  in  Ashtabula  County,  Ohio,  sown  m 
drills  8  inches  apart,  on  turf,  one  hundred  and  fourteen  fola,  and  in 
quality  far  superior  to  anj'  oats  ever  grown  in  the  vicinity.  It  will  be 
borne  in  mind,  however,  that  these  were  experiments  on  a  small  scale, 
very  carefully  conducted,  and  must  be  considered  as  extraordinary.  The 
capabilities  of  the  oats  under  most  i)articular  treatment  are  shown.  In 
Wabash  County,  Indiana,  season  of  1871,  the  w^eight  was  forty-flvo 
pounds,  although  somewhat  damaged  by  drought,  and  in  Elkhart 
County,  from  a  second  sowing  of  one  quart,  twenty-one  quarts  were 
raised,  at  the  rate  of  fifty-tlu^ee  bushels  i)er  acre,  while  other  oats  on 
similar  soil  yielded  forty  bushels  per  acre.  In  Onondaga  County,  New 
York,  under  favorable  circumstances,  fifty  bushels  per  acre,  weight 
thiity-six  pounds  per  bushel.  And  here  the  question  may  be  left,  await- 
ing further  experiment  for  its  elucidation. 

In  view  of  tbo  changed  aspects  of  agriculture  at  the  South  and  the 
manifest  desire  to  cultivate  corn  and  wheat  more  extensively,  it  has  been 
a  matter  of  concern  to  the  Department  to  introduce  reliable  varieties. 
To  what  extent  success  has  been  reached  the  experiments  published  here- 
with and  those  contained  in  the  report  for  last  year,  will  go  far  toward 
showing.  The  editor  of  the  Eural  Alabamian  recently  said  that  he  was 
receiving  many  inquiries  from  different  parts  of  tlie  South  as  to  the  best 
mode  of  cidtivating  wheat,  while  in  regard  to  grasses  the  inquiries  are 
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almost  of  daify  occurrence.  One  of  these  correspondents  says  he  has 
been  growing  wheat  for  many  years  and  finds  that  from  six  to  eight 
bushels  per  acre  is  about  the  best  he  can  do,  and  asks,  "  How  can  I 
manage  to  get  a  paying  crop?  Or,  must  I  give  up  trying  to  grow 
wheat  f    To  this  the  answer  is  very  appropriately  made : 

Wo  know  that  wlicat  can  be  made  profitable  in  the  Sonth,  because  it  has  been.  The 
climate  and  a  large  portion  of  the  soil,  even  in  the  Gulf  States,  are  as  well  adapted  to 
the  growth  of  wheat  as  those  of  any  portion  of  the  world.  The  whole  difliculty  lies 
with  the  planters  themselves  in  the  mode  o^  cultivation.  In  the  iii-st  jdace,  not  suffi- 
cient importance  is  attached  to  the  wheat-crop,  and  the  best  laud  and  the  best  culture 
are  approi>riated  to  cotton.  The  poorest,  woni-out  land,  such  as  lias  ceased  to  produce 
cotton,  is  usually  selected  as  good  enough  for  wheat.  The  ground  is  prepared  late  and 
in  a  hurry,  is  half -broken  up,  lumps  and  tufts  of  grass  are  left  unbroken  on  the  sur- 
face, no  manure  applied,  the  seeds  sown  broadcast  and  scratched  in,  and  the  crop  loft 
to  shift  for  itself.  Such  cultivation  will  never  i^roduce  a  paying  crop  of  wheat.  Now 
all  that  is  needed  to  insure  a  crop  of  twenty-five,  thirty,  or  eveu  forty  bushels  to  the 
acre  is  the  right  kind  of  culture ;  and  it  is  just  as  easy  to  cultivate  right  as  wrong, 
and  costs  but  a  trifle  more. 

In  this  connection  attention  may  be  called  to  the  importance  of  pre- 
serving seed.  The  Department  is  not  a  seed-warehouse,  intended  for  the 
supply  of  every  individual  according  to  his  pleasure,  but  a  source  from 
w*hich  small  supplies  of  well-chosen  varieties  may  be  procured  for  ex- 
perimental purposes.  A  plan  adopted  by  a  county  agricultural  society 
in  Tennessee  is  a  very  good  one,  and  worthy  of  imitation  by  communi- 
ties as  well  as  by  other  societies  of  a  similar  character ;  that  is,  the  plan 
of  requiring  every  member  who  has  received  seeds  for  experimental  pur- 
poses from  the  Department  to  return  to  the  society  at  least  as  much  as 
the  quantity  received,  if  experiments  turn  out  favorably.  In  addition  to 
the  convenience  of  having  the  seeds  of  valuable  varieties  on  hand  for 
seasonable  distribution,  the  advantages  of  gradual  adaptation  ai^e  gained. 
As  opposed  to  this  provident  method,  (a  case  already  cited  in  one  of  the 
monthly  reports  of  the  Department,)  a  Virginia  correspondent  mentions 
that  in  his  neighborhood  many  persons  are  always  anxious  to  get  cJioice 
varieties  of  seeds  when  first  introduced,  with  grave  promise  of  submit- 
ting tiiem  to  the  fairest  tests  j  but  the  novelty  having  worn  off,  or  indif- 
ference to  the  objects  of  the  distribution  £upervening,  nothing  more  is 
heard  of  them,  unless,  perhaps,  in  some  cases  where  the  fanner,  not 
having  been  diligent  and  conscientious  in  cultivating  the  seeds,  meets 
failure  and  denounces  what  he  has  received  as  worthless.  The  follow- 
ing, as  a  printed  circular,  is  sent  to  persons  who  are  the  recipients  of 
seeds: 

The  object  of  the  Department  is  to  distribute  seeds  as  widely  as  jiossiblc  ;  and,  if 
they  prove  valuable,  it  is  expected  that  their  product  will  bo  saved  and  distributed 
to  others  by  the  first  recipient.  It  is  impossible,  therefore,  to  supply  many  persons  in 
the  same  vicinity,  nor  will  those  who  do  not  save  the  seed,  as  above  suggested,  bo  eu- 
titledto  further  supplies. 

WINTER  WHEAT. 

Tappahannock. — The  results  of  experiments  with  this  wheat,  which 

for  several  years  has  been  distributed  by  the  Department,  have  been 

published  from  time  to  time  in  the  annual  and  monthly  reports.    And 

these  so  clearly  established  the  character  of  the  wheat  and  demonstrated 

ita  adaptability  to  the  requirements  of  several  parts  of  the  country,  that 

^t  year  it  was  not  considered  necessary  to  publish  further  experi- 

'^euts  at  length.    However,  the  uniform  success  attending  the  cultiva- 

tfoa  of  the  wheat,  and  the  evident  satisfaction  of  experimenters  in  the 

2a8tem,  Southesn,  and  several  of  the  Western  States,  have  persuaded 

feter*  persons  to  make  a  trial  of  it    This  feet,  and  the  conviction  that 


214    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

a  variety  baving  oxceUences  so .  de&irable  and  advantages  so  unmis- 
takable ouglit  to  bo  as  widely  distributed  as  iiossible,  led  the  Depart- 
ment to  again  distribute  Tappahannock,  with  reference  especially  to 
accommodating  as  far  as  ])racticable  those  localities  into  which  the 
wheat  has  not  yet  been  carried,  or,  if  so,  to  a  limited  extent.  During 
the  year  some  reports  adverse  to  the  qualities  usually  accorded  to  the 
variety  have  been  received,  but  in  several  of  these  cases,  at  least,  the 
seed  was  not  of  the  pure  selection  sent  out  by  the  Department,  but  that 
of  successive  crops,  cultivated,  as  ordinarily,  without  especial  care  as 
to  preserving  the  original  integrity  of  the  wheat. 

IJxperiments^  1873. — In  the  county  of  Grand  Isle,  Vermont,  four 
quarts  sown  thinly,  September  11,  produced  three  bushels  of  excellent 
wheat;  harvested  July  8,  from  two  to  three  weeks  earlier  than  Diehl. 
The  experimenter  regards  it  as  an  improvement  on  the  varieties 
raised  in  that  locality.  The  weight  of  this  wheat  per  bushel  in  Bristol, 
Massachusetts,  was  sixty-five  pounds.  In  Dauphin,  Pennsylvania, 
it  yielded  well,  and  ripened  one  week  earlier  than  other  varieties. 
Seven  pounds  sown  on  red  land,  which  had  been  used  for  the  site  of  a 
hay-rick  for  five  years,  germinated  exceptionally  well,  yielding  one 
hundred  and  fifty  pounds,  or  over  twenty-one-fold,  notwithstanding  the 
drawbacks  of  wet  w^eather  and  insect  enemies.  The  following  experi- 
ment, made  in  Moore,  North  Carolina,  shows  care  on  the  paJt  of  the 
fanner,  and  indicates  the  capabilities  of  this  wheat  under  favorable 
conditions: 

Two  quarts  were  sovrn  on  thirty-three  rods  of  ground  al)out  the  Ist  of  November. 
Tlie  land  liad  been  cultivated  in  potatoes  the  season  before ;  lightly  fertilized  then  with 
stable  and  barn-yard  manure.  When  the  potatoes  were  dug  in  the  fall  the  gronnd  was 
left  in  a  conditioa  similar  to  light  plowing.  The  wheat  was  sown  immediately,  with 
a  half-shovel  plow,  in  drills,  by  running  a  furrow  around  the  land,  and  then  sprinkling 
a  light  coat  of  stable  and  barn-yard  manure  and  yarddirt  in  the  furrow.  The  sowing 
aUowed  the  wing  of  the  plow  to  cover  all  the  grains.  Nothing  more  was  done  until 
harvest-time.  Yield,  one  hundi-ed  and  twenty  <iuart«,  or  sixty-fold.  Other  varieties 
did  not  approach  it  in  any  sense  as  to  prolificacy  and  excellence  of  quality.  It  is  the 
best  seed  yet  sown  in  this  part  of  the  countiy. 

A  miller  of  Fulton  County,  Georgia,  certifies  that  four  measured  bush- 
els of  the  Avlieat,  (which  vras  raised  on  upland,  from  seed  furnished  by 
the  Department,)  weighing  two  hundred  and  seventy  pounds,  yieldeJl 
one  hundred  and  twenty  pounds  of  Ko.  1  flour,  forty-five  pounds  of  Ko, 
2,  and  fifty-three  pounds  of  Nos.  3  and  4,  or  an  average  of  fifty-four 
pounds  to  the  measured  bushel.  Li  Gordon,  same  State,  six  quarts 
were  sowed  I^ovcmber  25,  on  thin  upland  well  prepared  and  manured 
with  stable-dung.  It  ripened  a  week  or  ten  days  earlier  than  other 
wheat.  Being  intended  for  seed, it  was  allowed  to  become  ''dead-ripe,^ 
and  was  cut  June  IG,  yielding  four  bushels,  or  at  the  rate  of  twenty- 
one  and  one-third  fold.  The  general  average  yield  of  wheat  in  the  same 
locality  was  from  two  to  four  fold ;  none  over  the  latter  figure.  In  Clark, 
Mississippi,  two  quarts  were  sown  on  common,  flat,  pine-wood  land 
well  subsoiled,  the  gro'und  employed  being  the  one-tenth  of  an  acre  on 
which  fifty  pounds  of  guano  was  put  in  with  the  wheat :  product,  three 
bushels,  or  forty-eight-fold.  "Here,''  says  our  correspondent,  '^this 
Avheat  needs  only  proper  management  to  pay  better  than  cotton.'^  An 
experiment  in  Pope,  Arkansas,  gave,  on  sandy-loam  soil,  lightly  sprin- 
kled with  barn-yard  manure,  afterward  plowed  in,  two  and  a  half  bush- 
els from  four  quarts  sown,  or  twenty-four- fold;  a  yield  much  supe- 
rior to  that  of  any  other  variety  in  the  locality.  Eeports  equally  fa\'or- 
able  come  from  Washington  and  Independence  counties.  In  Lincoln^ 
Tennessee,  a  yield  of  twenty-five  bushels  per  acre,  with  common  caltiva- 
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tioTi,  is  reported;  but  iu  Montgomery,  where  sown  on  river-bottomland 
late  in  October,  tlie  wheat  did  not  ?ome  up  well  and  was  attacked  with 
nist  and  scab. 

Concerning  the  continued  cultivation  of  Tappahannock  in  Ohio,  Mr.  G. 
S.  Innis,  of  Franklin  County,  says: 

Iu  1858  tho.  Dopartmont  Bcnt  mo  one-lialf  bushel  of  Tappaliaiinock  wheat,  wliieh  I 
sowed  carefully  with  a  driU  and  obtained  twenty-two  bushels,  although  wheat  in  tho 
couuty  did  not  average  five  bushels  per  aero  on  account  of  a  severe  frost  on  the  Gth 
of  June.  This  wheat,  being  earlier,  escaped  the  frost  as  well  as  tho  red  weevil,  then 
our  ffreat  wheat  enemy.  Tho  next  year  I  sowed  a  portion  of  the  product  on  eight  and 
a  half  acres.  It  yielded  forty-two  bushels  per  acre.  Tliose  to  whom  I  had  distributed 
seed  raised  good  crops ;  some  thirty-five  bnshelB  per  acre,  none  less  than  thirty.  Thou- 
sands of  bushels  of  it  have  since  been  raised  in  our  county,  and  always  with  success. 
"*     *     -^    Its  Hour  makes  most  excellent  bread. 

A  farmer  of  Defiance  County,  in  the  same  State,  writes: 

I  have  cultivated  tho  Tappahannock  six  years  in  succession  with  good  success,  find- 
ing it  well  adapted  to  our  soil  and  climate.  Tho  straw  being  very  stiff,  it  is  less  liable 
than  others  to  lodge  on  our  bottom-lands.  Tho  average  yield  i)er  acre  since  I  havo 
cultivated  it  lias  not  been  less  than  twenty-two  acres;  besides,  it  is  from  ton  days  to 
two  weeks  earlier  than  other  varieties. 

A  correspondent  in  Labette,  Kansas,  sowed  broadcast  one  gallon  of 
Tappahannock  wheat,  September  10,  on  high  upland  prairie,  the  land 
having  been  twice  in  corn  and  once  in  wheat.  It  ripened  early,  was  free 
&om  rust,  and  was  not  much  injured  by  insects.  Yield,  twenty-two  gal- 
lons of  fine  wheat.  In  the  neighborhood,  a  farmer  sowed  forty  bushels 
of  Tappahannock  on  similar  soil,  and  harvested  twenty  bushels  per  acre. 
Another  sowed  on  river-bottom,  and  obtained  twenty-seven  bushels 
per  acre.  On  the  other  hand,  a  farmer  in  Nemaha  sowed  his  seed  in  the 
latter  part  of  August,  covering  it  5  inches  deep.  It  came  up  well,  making 
a  fine  growth  until  Eebniarj^,  when  continued  extremes  of  thawing  and 
freezing  killed  it  almost  entirely.  This  was  the  second  failure,  the  caase 
assigned  being  in  both  cases  the  same.  A  farmer  in  Saline  also  com- 
plains of  failure.  He  sowed  carefully  in  drills  by  hand  on  tho  1st  of  Oc- 
tober. The  wheat  came  up  and  looked  as  well  as  other  varieties  sown 
at  the  same  time.  The  seed  sown  by  the  farmers  in  Labette,  from  which 
twenty  and  twenty-seven  bushels  per  acre  respectively  were  harvested, 
was  purchased  in  the  Saint  Louis  market,  and  was  probably  a  product 
of  successive  plantings  in  that  region.  The  experimenter  in  Saline 
planted  seed  which  was  raised  in  Maryland  and  sent  to  him  by  the  De- 
partment. At  the  same  time  he  sowed  and  similarily  treated  Touzelle 
wheat,  from  the  Department,  and  this  experiment  also  resulted  in  failuie. 
His  main  crop,  on  the  same  ground,  was  of  mixed  white  wheat,  chiefly 
Genesee  and  Blue-stem,  sown  two  weeks  earlier,  and  these  stood  the 
winter  and  yielded  well.  These  varieties,  he  says,  had  been  sown  for 
several  years  in  that  locality  without  any  instance  of  notable  failure. 
During  the  progress  of  the  above  experiments,  it  may  be  added,  the 
winter  and  early  spring  months  Avere  very  severe  on  autumn  crops,  and 
efficient  early  spring  work  was  interfered  with. 

FuLTZ. — ^This  wheat,  which  bears  the  name  of  the  gentleman  on 
whose  farm,  in  Pennsylvania,  it  originated  and  was  first  cultivated,  was 
distributed  by  the  Department  in  1871,  but  to  a  limited  extent.    The  ac- 
counts from  that  distribution  being  favorable,  it  was  again  scut  oat,  in 
1872y  in  larger  quantity  and  over  a  wider  area.    Reports  of  experiments 
vere  published  in  the  last  annual  report,  making  an  exhibit  in  favor  of 
the  claims  made  for  the  wheat  that  was  even  above  expectation.    As 
stated  in  that  report,  it  was  especially  intended  in  the  selection  of  this 
^ATiety  to  add  an  impulse  to  wheat-culture  in  the  Southern  States  by 
^i^nishing  an  early,  hardy,  proliGc,  and  reliable  kind,  calculated  to  in- 
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spire  confidence  and  stimulate  endeavor.  Eeports  of  trials  made  were 
received  from  a  majority  of  the  States  of  the  South.  The  yields  rarely 
fell  below  twenty  bushels  per  acre,  in  many  cases  reaching  forty  and 
more,  and  the  average  weight  per  bushel  was  fully  up  to  sixty-four 
pounds.  As  heretofore  described,  this  wheat  is  nearly  smooth,  with 
beards  occasionally  5  is  very  evenly  six-rowed ;  the  straw  stands  well, 
the  chaff  very  close  and  adherent ;  the  gi*ains  are  sliort  and  x)lnmp,  and 
in  color  a  light  dull  red  or  dark  white. 

JExperiments^  1873. — As  showing  the  advantages  of  light  over  heavy 
sowing,  the  experience  of  a  writer  in  an  agricultural  journal  of  West 
Virginia,  who  employed  Fultz  wheat  in  his  experiment,  is  here  given 
in  full : 

In  tlio  fall  of  1871  wo  sowed  an  eighth  of  an  acre  in  whefit  for  cxiierimental  pnr- 
poses.  The  variety  was  Fultz,  and  the  first  sample  we  had  seen  of  that  variety ; 
quantity  of  seed  used,  one  gallon,  or  at  the  rate  of  one  bushel  to  the  acre.  This  was 
thin  seeding  Avith  us,  the  minimum  quantity  sown  being  one  and  a  lialf  bushels  per 
acre.  The  ground  was  an  old  meadow,  cultivated  one  year  in  com.  The  corn  was 
taken  off,  and  the  ground  twice  harrowed  and  top-dressed  with  two  loads  of  stable- 
manure,  and  the  seed  put  in  with  a  double  plow  early  in  October.  It  did  not  make 
much  of  a  growth  in  the  fall,  nor  did  it  start  very  vigorously  in  the  spring.  With  a 
tolerably  favorable  season,  "tiUered  out"  pretty,  and  at  harvest  was  not  much  thinner 
than  where  the  usual  quantity  had  been  sown.  The  yield  quite  surprised  us,  being 
one  hundred  and  eighty  pounds  of  wheat,  and  two  hundred  and  twenty-four  pounds 
of  straw,  equal  to  an  average  of  twenty-four  bushels  per  acre ;  while  the  wheat  seeded 
one-half  thicker,  on  similar  soil,  yielded  fifteen  bushels  per  acre,  a  gain  of  nine  bushels 
per  acre  in  the  yield  and  a  half  liushel  of  seed  saved  besides.  The  yield  of  straw  was 
not  quite  so  heavy  as  where  it  had  been  more  thickly  seeded,  being  less  than  a  toni>er 
acre.  I  think  that  the  success  or  failure  of  thin  seeding  will  depend  very  much  upon 
the  season,  during  the  months  of  April  and  May,  following  the  sowing.  If  the  weather 
is  unfavorable  during  that  period  it  wiU  not  tiller  enough  to  make  a  fair  stand,  and 
of  course  if  the  number  of  stalks  upon  the  ground  is  very  small  the  chances  for  a 
large  yield  are  correspondingly  reduced.  By  thin  seeding  I  mean  a  bushel  of  wheat, 
or  less  than  a  bushel;  per  acre. 

In  Waldo,  Maine,  four  quarts  returned  seventy-six  of  excellent  qual- 
ity. A  very  favorable  experiment  is  reported  from  Adison,  Vermont. 
As  reported  last  year,  this  wheat  yielded  thirty  bushels  per  acre  in 
Kew  Uampshire. 

Eeports  from  two  counties  in  New  York  name  yields  respectively  of 
sLxteen  and  eighteen  fold  on  the  amount  sown.  A  yield  of  twenty- 
four  bushels  per  acre  is  reported  in  Gloucester,  IN^ew  Jersey,  and  of 
thirty-two  bushels  in  Salem.  In  the  latter  case  Delaware  Red  wheat 
in  the  same  Held  returned  only  eleven  bushels  per  acre.  In  Bradford, 
Peimsylvania,  twc^tj'-five  bushels  per  acre  were  raised,  weighing 
sixty-one  pounds  per  bushel;  and  in  Lawrence,  on  land  not  manured, 
one  quart  yielded  twenty-three,  the  quality  being  superior.  A  Dau- 
phin County  farmer  was  not  successful,  for  reasons  not  specifically  noted. 
He  sowed  October  3  on  sandy  loam,  using  no  fertilizers;  soil,  a  clover 
sod.  He  does  not  consider  the  product  *' worth  preserving  for  another 
trial."  In  the  adjoining  county  as  high  as  forty-five  bushels  per  aero 
have  been  raised,  and  in  the  county  second  in  range  southwest  thirtj*  and 
thirty-five  bushels  per  acre. 

Several  farmers  in  Frederick  County,  Maryland,  sowed  small  lots  of 
the  Fultz  wheat,  and  in  each  case  report  satisfactory  results;  that  it 
exceeded  all  other  varieties  in  yield  per  acre,  in  weight  per  bushel,  and 
all,  except  the  Tappahannock,  in  quality.  One  correspondent  says  that 
it  is  beyond  doubt  the  most  promising  variety  in  the  county — admirably 
adapted  to  the  climate.  At  the  date  of  harvesting  he  was  satisfied  that 
he  could  pick  out  acres  of  it  that  would  jield  thirty-five  bushels  and 
over,  and  was  confident  of  an  average  of  thirty  bushels  per  acre.  Com- 
mercial fertilizers  are  generally  used  in  the  county.    Iii  Saint  Mary's, 
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where  the  wheat  was  sown  on  poor  land  early  in  November,  top- 
dressed  with  tobacco-stalks  to  protect  it  through  the  winter,  the  yield 
was  twenty-fourfold.  Two  bushels  in  Howard  returned  thirty-seven, 
although  the  crop  was  injured  somewhat  by  the  fly.  It  stood  the 
winter  well,  while  the  Lancaster  Eed,  the  variety  generally  seeded  iu  the 
county,  was  badly  injnred.  The  Fultz  raised  by  this  farmer  last  year 
weighed  sixU'-six  pounds  to  the  bushel.  This  year  he  omits  a  statement 
of  weight.  In  Carroll,  two  quarts  yielded  one  bushel  and  a  half,  quality 
equal  to  the  seed.  It  yielded  more  on  an  average  than  Lancaster  Red 
sown  alongside,  than  Avhich  it  had  stiflfer  straw  and  larger  head. 

Twenty  experiments  in  Virginia,  addition<al  to  the  more  than  forty  of 
last  season,  are  proof  of  the  adaptation  of  the  wheat  to  that  State,  and 
of  its  growing  ascendency  over  the  varieties  commonly  seeded.  It  may 
not  be  invidious  here  to  say  that  wheat-growers  in  Virginia  appear  to 
be  particularly  painstaking  in  their  tests  of  new  cereal  varieties,  nor  are 
they  in  anywise  dilatory  in  making  known  results.  The  records  of  the 
Department  for  several  years  show  a  larger  number  of  reported  experi- 
ments with  new  varieties,  more  especially  in  wheat-culture,  from  this 
than  from  any  other  State.  This  aroused  interest  is  certainly  a  har- 
binger of  advancement  and  success.  Of  the  experiments  with  Fultz, 
Lee  County,  this  year,  reports  three,  with  yields  per  acre  respectively 
of  twenty,  twenty-four,  and  thirty-two  bushels.  In  Albemarle  there 
was  a  yield  of  thirty  bushels  per  acre;  weight,  sixty-four  pounds; 
quality  superior  to  that  of  kinds  usually  grown.  In  the  same  county  the 
grain  was  sown  on  ordinary  tobacco-land  fertilized  by  a  light  coat  of 
plaster  mixed  with  leached  ashes  and  hen-manure,  which  was  plowed  in 
with  the  wheat.  The  growth  was  strong  and  luxuriant,  somewhat  taller 
than  ordinary  wheat;  yield,  at  the  rate  of  fifty  and  one-fourth  bushels  to 
one  sowed.  In  Craig,  yield  and  quality  unprecedented,  and  from  five 
to  six  days  earlier  than  other  wheat ;  Nelson,  yield  at  the  rate  of  thirty- 
three  and  a  half  bushels,  and  better  than  others ;  Culpeper,  two  experi- 
ments, ripened  earlier  than  other  wheat,  and,  in  one  case,  yielded 
double  in  quantity  compared  to  others ;  Goochland,  thirty-three  to  one, 
other  whe»t  alongside  yielding  twelve  to  one;  Orange,  forty  bushels  per 
acre,  weighing  sixty-two  pounds  per  bushel ;  Essex,  the  yield  on  lands  not 
fertilized  has  averaged  twenty -nine  and  one-half  bushels  for  one  seeded; 
it  is  generally  seeded  one-half  bushel  per  acre,  and  "  branches  ^  more 
than  any  other  wheat.  The  Halifax  County  Record  refers  to  a  product 
of  eight  and  one-half  bushels  from  one  peck  sown  in  that  county,  and 
says :  '^  We  have  always  considered  ten  bushels  for  one  of  seed  a  very 
satisfactory  yield,  but  this  Fultz  wheat  raised  by  Mr.  Cosby  yielded  at 
the  rate  of  thirty-fcfur  bushels  for  one." 

Accounts  from  North  Carolina  are,  without  exception,  favorable.  Re- 
ferring briefly,  by  county,  to  experiments :  Lincoln,  considered  twenty 
per  cent,  above  the  average  as  to  yield,  quality,  and  straw ;  Greene, 
forty-five  bushels  per  acre,  weighir^g  sixty-five  pounds  per  bushel ;  Cald- 
well, fifty  per  cent,  better,  as  grain,  than  the  varieties  usually  grown ; 
Alamanee,  far  exceeds  other  varieties  in  productiveness  and  quality; 
weight,  sixty-two  pounds ;  Dickson,  in  quality  above  an  average ;  yield, 
thirty  bushels  per  acre ;  Buncombe,  (before  harvesting,)  ^'  put  iu  by 
different  persons  and  on  different  soils,  looks  very  well  on  strong,  deep, 
stiff,  midatto-soil,  and,  if  manured,  on  gravelly  gray  soil.  Other  vari- 
eties are  considerably  winte»-killed  on  loose,  open,  porous  soil.''  An- 
other correspondent  says : 

I  look  upon  it  as  the  best  wheat  for  Western  North  Carolina.    It  spreads  more  than 
any  vheat  I  have  seen,  several  hunches  having  from  twelve  to  fifteen  stalks,  with 
very  long  heads,  moasunng  from  four  to  six  inches ;  the  straw  is  stiff,  and  perhaps 
free  from  xu)st  as  that  of  any  wheat  grown  hero. 
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A  farmer  of  Greeuville  County,  South  Carolina,  Avriting  before  bar- 
vest,  says : 

Olio  of  the  grains  of  Fiiltz  wheat  produced  fifty-six  Rtalks,  averaging  3  feet  lii;i:li : 
size  of  loaf  one  foot  long  by  three-fourths  of  au  inch  wide.  Eadi  head  contains  thirty 
grains,  an  increase  of  l,G80-fold.  It  has  no  rust,  and  is  now  so  far  developed  that  it 
is  independent  of  any  drawbacks  from  any  fluctwations  of  weather.  It  looks  fair  and 
beantilul,  a  ]}voot  that  it  is  in  the  right  belt  of  earth  and  climate. 

A  planter  of  Sumter  County  says  there  has  been  no  ^heat  sown  in 
his  vicinity  for  several  years  on  account  of  liability  to  rust;  but  the 
trial  of  Fultz  this  year  proved  a  success. 

In  Gordon,  Georgia,  one  quart,  sowed  on  .32  of  an  acrf»,  returned 
two  bushels,  for  that  region  unprecedented.  Dawson,  one  gallon, 
.  without  any  extra  preparation  of  the  soil,  yielded  seven  bushels,  or 
twenty-eight-fold.  Lumpkin,  twenty -four  bushels  per  acre;  superior 
to  any  wheat  common  to  the  locality.  Fannin,  sixteen  bushels,  and  pro- 
nounced a  hardy  wheat  for  the  severe  winters,  maturing  about  as  early 
as  the  most  forward  wheats.  Murray,  about  10  per  cent,  better  In  yield 
and  quality  than  the  best  common  varieties. 

In  Sullivan-,  Tennessee,  twenty-three  bushels  per  acre ;  weight  sixty- 
three  pounds;  increase  seventy-fold. 

A  correspondent  in  Marion,  West  Virginia,  reports  that  he  harvested 
thirty  pounds  from  one  and  a  half  sown  in  1872,  and,  re-sowing  the 
product,  his  yield  in  1873  was  four  hundred  and  ninety-five  pounds, 
weighing  sixty-four  pounds  to  the  measured  bushel ;  land  of  medium 
quality  not  manured. 

Several  fanners  of  Metcalf,  Kentucky,  unite  in  saying  that  the  yield 
is  more  than  double  that  of  any  other  wheat  within  their  knowledge, 
in  proportion  to  the  amount  sown. 

Sown  October  2,  about  twenty  days  later  than  the  usual  time  for 
sowing,  on  prairie-land  in  Lewis,  Missouri,  it  stood  the  winter  without 
damage,  while  all  other  varieties  froze  out.  Harvested  June  29,  it 
yielded  20  per  cent,  more  than  other  wheat.  In  Perry  it  yielded  at  the 
rate  of  thirty  bushels  per  acre. 

The  following  are  the  results  of  a  number  of  experiments  made  in 
several  of  the  Western  States :  Illinois,  in  Scott  it  sustained  no  injury 
from  the  coldest  winter  known  for  a  number  of  years;  but  in  De 
Kalb,  where  sown  in  September,  and  a  fine,  rank  growth  attained  in  the 
fall,  it  was  entirely  winter-killed.  In  Indiana,  sown  on  black,  loamy  soil, 
fertilized  with  slaked  lime,  four  quarts  on  one-eighth  of  an  acre,  by 
machine,  yielded  at  the  rate  of  forty-five  bushels  per  acre,  weighuig 
sixty-two  pounds ;  average  yield  of  wheat  in  the  county,  fourteen  bush- 
els. On  limestone  soil,  clover  plowed  in  the  year  before,  yield,  twenty- 
seven  bushels  per  acre,  weighing  sixty  and  one-half  pounds :  in  Carroll, 
a  second  season's  sowing  of  two  quarts,  broadcast,  on  ulack  loam, 
produced  ninety  bushels.  Michigan,  Mecosta,  yield  twenty-five  per 
eent.  more  than  the  standard  varieties  of  the  locaUty,  and  Alcona, 
twenty-five  bushels  for  one.  Wisconsin  reported  yields  of  thirty  and 
thirty-two  bushels  per  acre,  Aveighing  respectively  sixty-five  and  sixty- 
three  pounds  per  bushel.  Kansas,  Labette,  one-half  bushel  on  one- 
third  of  an  acre  of  high,  uidand  prairie,  ripened  six  days  in  advance 
of  other  early  varieties,  and  escaped  chinch-bugs;  yield,  eleven  bushels 
of  plump  grain.  Escaping  the  chinch-bug,  it  a  valuable  addition  to  the 
cereals  of  Labette. 

In  Dakota  Territory  a  yield  of  twenty -five  bushels  per  acre  is  reported. 
The  experimenter  says :  ''This  wheat  should  be  sown  imder  com,  about 
the  beginning  of  Septeuilx^r,  and  the  corn  be  allowed  to  stand  until 
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sprin  g,  to  retain  the  snow."  Three  experiments  in  Utah  are,  respectively, 
favorable  to  the  wheat ;  in  one  case  (harvested  two  weeks  earlier  than 
other  winter  varieties ;  yield  thirty-nine  and  thirty-two  bushels  i>er  acre, 
weighing  sixty-two  and  sixty-one  and  a  half  pounds. 

TotJZELLE. — A  French  white  winter  variety,  beardless.  It  was  first 
distributed  by  the  Department  in  1869.  While  this  wheat  is  beautiful 
in  appearance  and  excellent  in  quality,  and  has  returned  in  many  in- 
stances exceptional  yields,  tlie  superior  merits  of  Tappahannock 
and  Fnltz,  combining  earliness  of  maturity  with  prolificacy  and  hardi- 
ness, have  overshadowed  it.  In  the  report  for  last  year  the  statement 
was  made  that  this  wheat,  judged  by  the  experiments  reported,  was 
adapjted  to  those  regions  where  winter- wheat  is  the  more  successful,  but 
in  which  much  sturdiness  of  growth  is  not  requisite.  Experiments  were 
cited  which  had  been  made  in  Virginia  resulting  in  yields  of  thirty, 
thirty-two,  and  fifty  bushels  per  acre,  and  weighing  as  high  as  sixty-six 
pounds  to  the  bushel.  Tlie  reports  received  during  the  present  year  are 
neither  as  numerous  nor,  generally  speaking,  as  favorable  as  last.  The 
more  significant  on  either  hand  are  epitomized,  and  attention  called  to 
the  references  under  the  head  of  ^'Varieties  of  wheat  compared."  In 
Franklin,  Xorth  Carolina,  yield  twenty  bushels  per  acre:  Caswell,  sev- 
enty-two-fold increase;  Forsyth,  failed  on  account  of  midge  and  frosts; 
Orange,  injured  by  hard  rains  while  in  bloom,  causing  scab;  Henderson 
and  5litchell,  winter-killed.  In  Lowndes,  Georgia,  escaped  rust,  and 
considered  suited  to  the  climate;  in  Whitfield,  stood  the  winter  well,  and 
yielded  twenty-fold;  Gordon,  winter-killed;  Cobb,  a  failure.  In  Green- 
ville, South  Carolina,  "though  sown  before  Tappaliannock  and  Fultz, 
ripened  a  little  later,  and  took  the  rust  in  the  iiead,  which  the  others 
did  not."  In  Bell,  Texas,  twenty  bushels  per  acre;  in  Eusk,  rusted 
l>adly ;  in  Kauflfman,  better  than  red  May  who^t.  In  Marion,  Tennes- 
seeu  the  land  was  thoroughly  prepared,  and  the  seed  planted  both  in 
drills  and  broadcast,  and  carefully  cultivated,  but  not  as  much  seed  was 
harvested  as  had  been  sown,  destroyed  by  rust  and  scab ;  Knox,  average 
yield.    Mr.  T.  E.  Brawder,  of  Logan  County,  Kentucky,  says  : 

The  Tonzcllo  was  seeded  late,  hut  came  np  well  and  passed  tbrongh  the  winter  so 
as  to  make  a  very  good  stand  in  the  spring.  The  entire  wheat-crop  of  this  part  of  the 
State  was  very  much  injured  by  the  excessive  rains  of  May  and  Juno;  but  this  wlieat 
-was  injured  more  than  any  other  variety.  It  tiUcd  very' imperfectly  with  defective 
grains,  and  made  a  very  liglit  yield  of  inferior  quality.  1  am  inclined  to  think  it  will 
not  suit  this  country. 

• 

In  Owsley,  same  State,  it  failed  altogether;  attacked  by  rust  when 
in  bloom,  and  did  not  mature.  In  Fayette,  West  Yirginia,  complaint 
is  made  of  lateness  in  maturity  and  weakness  of  straw.  But  in  Rich- 
mond two  quarts  produced,  on  one-eighth  of  an  acre,  three  bushels 
of  good,  sound  wheat.  The  wheat  made  a  line  appearance  in  West- 
moreland, Pennsylvania,  during  fall,  but  suffered  severely  from  the  frost 
during  the  winter ;  straw  bright  and  clean,  but  weak  and  liable  to  lodge. 
In  Delaware,  twenty-two  bushels  per  acre.  In  Wabaunsee,  Kansas, 
was  a  total  failure,  as  it  could  not  stand  the  winter;  came  up  well, 
making  a  good  stand,  and  did  not  freeze  out  until  winter. 

Aekold's  Hybrid,  No.  9. — Mr.  Charles  Arnold,  of  Ontario,  Canada, 
has  been  for  several  years  conducting  experiments  with  wheat  with  a 
view  to  origiDating  new  varieties  by  means  of  hybridizing,  or,  properly, 
cross-breeding.  He  states  that  from  upward  of  a  hundred  varieties 
carefully  crossed  with  the  Michigan  Amber  for  the  female  parent  and 
the  White  Soules  for  the  male,  he  reduced  the  number  of  selected  kinds 
to  nine.    These  he  believes  to  possess  all  the  good  qualities  of  both 
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pareDts,  resisting  the  midge  tlirougli  the  overlapping  of  the  chaff  or 
glume,  and  from  the  short  time  the  glume  remains  expanded  after  fruc- 
tification has  taken  place;  and,  also,  having  the  size  of  head  and  grain 
of  the  Soules,  with  increased  vigor  and  hardiness  to  stand  the  winter, 
with  strength  of  straw  without  overluxuriance.  A  committee  appointed 
by  the  Board  of  Agriculture  of  Ontario  to  examine  the  claims  of  Mr. 
Arnold's  new  wheat,  after  an  examination,  said : 

It  -was  fonnd  that  all  the  varieties  liad  fitood  the  winter  well — quite  as  well  as  the 
Soules  and  Blue-stem — and  much  better  than  the  Amber  Michigan  and  TreadwcU 
■wheats.  At  a  later  period,  when  the  Arnold  came  into  ear,  it  was  evident  that  they 
were  really  new  varieties — cross-bred — and  inheriting  some  of  the  valuable  qualities 
of  both  parents,  that  is,  they  seemed  to  have  the  midge-proof  character  of  the  Amber 
Michigan,  while  Soules^  i)arcntago  had  greatly  improved  the  quality  of  the  gn^in  as 
compared  with  that  of  the  Amber  Michigan.  Another  important  fact  ought  to  be 
stated,  viz :  the  ears  of  the  new  varieties  were  much  larger  than  those  of  the  parent 
kinds,  while  they  had  even  more  than  the  compactness  of  the  Soules  wheat.  The 
yield  per  acre  was  large,  being,  as  Mr.  Arnold  says  in  his  appended  statement,  fifty- 
two  bushels  per  acre.  This  return  was  not  the  result  of  extra  culture;  the  land  was 
not  better  prepared  than  any  good  farmer  would  deem  necessary  for  a  good  crop. 

Desiring  to  introduce  for  experimental  purposes  in  this  country  a 
good  variety  of  Canada  wheat,  the  Department  procured  from  Mr. 
Arnold  himself  about  one  hundred  bushels  of  his  Hybrid  Xo.  0,  and 
distributed  it  in  two-quart  packages  in  time  for  the  fall  sowing  in  1872. 
This  wheat  is  on  the  trial  of  its  merits  here,  and  it  is  hoped  that  farmers 
will  make  it  a  fair  one.  Up  to  the  date  of  closing  this  article  the  re- 
ports concerning  the  wheat  have  not  been  numerous. 

In  King  and  Queen,  Virginia,  four  quarts  sowed  broadcast,  October 
10,  on  ordinary  land  with  dressing  of  stable-manure,  yielded  seventy- 
two  quarts — ^better  grain  than  seeded.  In  Livingston,  New  York,  two 
quarts  sown  on  gravelly  loam  yielded  fifty-six  quarts,  which  ripened 
eight  days  earlier  than  Tread  well  5  straw  stiff.  Montgomery,  Penn- 
sylvania, eight  quarts  drilled  on  one-fourth  of  an  acre  yielded  one  hun- 
dred and  sixty-eight  quarts,  weighing  sixty-three  pounds  per  bushel ; 
straw  stiff,  and  about  one  foot  higher  than  White  Chaff  Mediterra- 
nean ;  in  Crawford  one  quart  yielded  twenty-one  and  one-third  quarts ; 
sown  broadcast  September  13,  on  five  and  a  half  rods  of  gravelly  soil, 
coarse  manure  plowed  under;  harvested  July  19.  McLean,  Illinois, 
hardier  than  other  varieties ;  Sangamon,  stood  the  severe  winter  welL 
Eipley,  Indiana,  stood  the  winter  well,  and  ripened  five  days  before 
Mediterranean;  hardy  and  prolific;  Orange,  yielded  at  the  rate  of 
twenty  and  a  half  bushels  per  acre,  sown  broadcast ;  remainder  of  the 
field,  in  other  wheat,  yielded  at  rate  of  twelve  bushels  per  acre;  Hen- 
dricks, yield  sixteen  fold,  but  injured  by  excessive  rains ;  straw  soft. 
Huron,  Ohio,  drilled  in  September  11,  side  by  side  with  Tappahan- 
nock,  on  old  pasture,  gravelly  soil,  broken  up  twelve  days  before 
sowing ;  came  up  twelve  days  before  Tappahaunock,  and  was  ripe  July 
8;  yield,  thirty  bushels  per  acre,  and  the  crop  a  fine  one;  no  great 
difterence  between  the  two  except  that  the  Arnold  was  beaten  down  a 
little  more  by  the  rains,  and  was  four  days  the  later  in  harvesting ;  in 
Morgan  it  yielded  sixteenfold.  It  grew  well  in  Dodge,  Nebraska,  during 
the  fall,  but  was  altogether  winter-killed.  In  Juab,  Utah,  a  correspond- 
ent pronounces  this  wheat  the  best  yet  seen  in  that  part  of  the  country. 
In  Louisa,  Iowa,  it  could  not  bear  up  under  the  severity  of  the  winter. 
Sown  by  several  parties  in  Green  Lake,  Wisconsin,  it  was  in  each 
instance  winter-killed.  In  Dearborn,  Indiana,  it  was  for  the  most  part 
destroyed  by  rust  and  midge.  A  correspondent  writing  from  Harrison, 
same  State,  is  inclined  to  think,  from  a  single  experiment  made,  that 
w^heat  is  too  rank  in  its  growth  of  straw  to  be  desirable  for  that 
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latitude.  Ho  premises,  however,  that  in  this  instance  the  wheat  was 
badly  injured  by  a  storm,  the  experiment  having  been  by  no  means  a 
fair  test. 

SPEIKG-WHEAT. 

Eed  Mammoth. — Quantities  of  this  wheat,  grown  in  Illinois,  were 
distributed  for  experimental  purposes  in  the  winter  of  1871. 

ETpefi'imenUj  1872-'73. — Livingston,  New  York,  ripened  teii  days 
later  than  Kio  Grande;  quality  good  and  yield  fair.  Scott,  Illinois, 
twenty-five  bushels  per  acre,  weighing  sixty-two  pounds  5  in  yield 
and  time  of  growth  similar  to  other  varieties,  but  grain  superior. 
Crawford,  Wisconsin,  yielded  sixteenfold;  not  as  good  as  the 
wheat  now  in  cultivation;  on  high  ridge  land,  yield  light;  on  rich 
valley,  fair.  In  Waupaca  yield  from  two  to  five  bushels  per  acre 
more  than  other  varieties,  and  of  superior  qualitj';  sown  on  rich 
prairies-soil  in  Fond  du  Lac,  yield  at  the  rate  of  thirty  bushels  per 
acre;  straw  large  and  stout;  berry  much  resembling  Eio  Grande. 
Green  Lake,  twenty  bushels  per  acre.  Douglas,  Minnesota,  twenty- 
five  bushels  per  acre,  weighing  sixty-four  pounds;  "yield  rather 
more  than  the  common  wheat,  quality  a  little  superior,  and  time  of 
growth  a  little  earlier  f  jield  per  acre  in  Fillmore,  twenty-six  bushels ; 
no  fertilizers  used.  Reports  from  nine  counties  in  Iowa  are,  without 
exception,  favorable.  Dubuque,  forty  bushels  per  {icre;  Linn,  sown  at 
the  same  time,  ripened  two  weeks  earlier  than  other  varieties,  and,  while 
they  were  affected  by  blight,  this  wheat  escaped  it  entirely;  Pottawat- 
tamie, planted  on  newly  broken  soil  by  the  side  of  the  variety  usually 
g^wn.  it  presented  a  much  finer  appearance  throughout  the  season,  the 
straw  Deing  larger  and  stiffer  and  the  heads  better  filled.  A  correspond- 
ent, writing  from  Marshall,  Kansas,  says:  "It  is  decidedly  the  best  spring- 
wheat  sent  to  this  country.  From  four  quarts,  sown  with  garden-seed 
drill,  seven  and  one-half  bushels  of  clean  wheat,  fully  up  to  standard, 
were  gathered;  straw  long,  and  very  bright  and  fresh."  A  yield  of 
twenty-four  bushels  per  acre  is  reported  in  Washin gton,  Nebraska ;  straw 
about  three  feet  in  height ;  did  not  lodge;  product  excellent. 

Experiment  on  the  farm  of  the  State  tTniversity  of  Wisconsin. — To  test 
the  value  of  different  amounts  of  seeds  to  the  acre,  eight  adjacent  plats, 
of  one-fourth  acre  each,  were  sown  April  30,  to  Mammoth  Spring  wheat, 
grown  upon  the  farm.  The  following  table  show  s  the  result  in  the  years 
1871  and  1872 : 


^la  of  seed 
he  acre. 

Weight  of  straw 
and  grain. 

Weight  of  grain. 

Weight  per 
buHhef. 

Yield  per  acre. 

Per  cent,  of  grain 
to  weight  of 
straw  and  grain. 

.s*- 

r 

1871. 

1872. 

1871. 

1872. 

1871. 

1872. 

1971. 

1872. 

1871. 

1872. 

1^ 

u 
n 

'4 

Pounds. 
820 
899 
1.146 
1,340 
1,330 
1,412 

Pounds. 

Pounds. 
263 
297i 
332J 
396^ 
375| 
455i 

Pounds. 

Pounds. 
COi 
60J 
60 

60^ 

60 

60i 

Pounds. 

Pusheht. 
17. 53 
19. 83 
22.18 
26.16 
24.  75 
30.33 

Bushels. 

32 

:« 

29 
29 
28 
32 

938 
1,084 
822 
704 
790 
670 
728 
750 

200i 

243 

201i 

190| 

2181 

174 

216i 

238 

54 

56 

56^ 

565 

57* 

58 

59J 

59^ 

13.33 

16.20 

13.45 

12.7 

14.5 

11.6 

14.4 

16.87 

21.37 

22.41 

24.54 

27 

27.6 

26 

29.7 

31.5 

Explanatory,  Professor  Daniells  says: 

By  reference  to  this  table  it  will  be  seen  that  in  1871  the  yield  per  acre  increased 
(except  plat  5 — two  bnshels  shown — which  was  more  badly  laid  than  the  other  plats) 
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as  tlio  seed  was  increased  from  threo-fonrths  to  two  bnshels  per  acre,  while  the  yield 
in  1872  seems  to  bear  no  relation  to  the  amount  of  seed  sown.  The  maximum  yield  is 
given  hy  one  and  one-fourth  bushels  of  seed ;  next  the  maximum  by  two  and  three- 
fourths  bushels,  and  the  minimum  by  two  and  one-fourth  bushels  to  the  acre.  No 
reason  can  bo  assigned  for  this  want  of  uniformity  in  the  results,  unless  it  may  be  at- 
tributed to  the  severe  drought  of  the  past  summer.  Nor  is  it  plain  why  each  plat 
should  not  have  l^een  affected  alike,  as  they  lay  acyacent  and  nearly  upon  the  same 
level. 

In  tbe  season  of  1873  Professor  DanieUs  sowed  four  adjacent  plats  of 
one-half  acre  each  in  Bed  Mammoth  wheat,  May  5.  Weight  of  one 
bushel  of  seed,  50  pounds.    The  following  table  shows  results: 


Buslielaofsceil 
to  tho  acre- 


3i 
3 


Weight  of  straw 
and  grain. 


Pounds. 
2,338 
2,514 

2,478 
2,667 


Weight    of 
grain. 


FoHnds. 
546 
521] 
.547J 
546J 


Weight  per 
bushel. 


Pounds. 
56 
56 
55 
53i 


Yield  per  acre. 


PiMhels. 
1&2 
17.3 
18i 
18.2 


Per  cent,  of  grain 
to  vroight  of 
straw  and  grain. 


23.8 
20.7 
22 
20.5 


All  these  plats  were  somewhat  injured  by  the  chinch-bug,  plats  3  and 
4  more  than  the  others.  Plats  2,  3,  and  4  were  lodged,  the  last  being 
nearly  one-fourth  down^  causing  the  straw  to  rust  badly.  On  the  first 
plat  1  pound  of  seed  yielded  13  pounds  j  second,  9.3  pounds;  third,  7.8 
pounds;  fourth,  G,5  pounds. 

YAEIETIES  OF  WHEAT  COMPARED. 

There  can  be  no  better  test  of  the  relative  merits  of  varieties  than 
the  cultivation  of  them  under  similar  conditions — "  alongside,"  as  many 
of  our  farmers  say.  If  experiments  of  comparison  be  judiciously  man- 
aged and  continued  through  successive  seasons,  the  results  will  be  deter- 
minate enough  to  enable  a  farmer  to  decide  upon  good,  better,  or  best; 
and  knowing  the  best,  all  things  considered,  as  the  end  of  much 
extra  work,  and  added  outlay  of  money  perhaps,  he  will  be  admonished 
to  stick  to  that.  It  cannot  be  too  strongly  urged  nor  too  often  repeated 
that  it  is  not  the  frequent  changing  of  seed  that  is  important  or  neces- 
sary; but,  having  found  a  variety  demonstrably  suitable,  the  cultivating 
of  ft  carefully  from  year  to  year,  scrupulously  looking  to  the  character 
of  the  seed.  Only  in  this  way  can  "  running  down,"  as  the  phrase  goes, 
be  prevented,  and  likewise  the  necessity  of  changing,  so  often  impera- 
tive, and  of  resort  to  new  experimentation  for  the  discovery  of  what  is 
oest. 

Some  of  the  results  of  experiments  with  wheat,  tested  with  reference 
to  their  respective  merits,  are  added. 

Maeylakd. — In  Queen  Anne,  Fultz  gave  a  much  better  yield  than 
Mediterranean;  grain  full  and  plump,  and  lighter  in  color  than  the  seed 
sown. 

Virginia. — In  King  George,  Fultz  sown  quite  thin,  on  poor  land  fertil- 
ized at  tbe  rate  of  two  hundred  pounds  of  Peruvian  guano  to  the  acre, 
stood  the  winter  well,  and  while  the  Lancaster  and  German  Amber  had 
about  equal  chances,  having  the  same  fertilization,  but  thicker  sowing, 
tho  former  yielded  at  the  rate  of  twenty-eight  bushels  to  one  sown, 
and  the  latter  two  at  the  rate  of  six  to  one.  In  Northnmberland,  Tou- 
zelle  is  pronounced  too  late.  Fultz  did  not  rust  as  badly  as  either  Touzelle 
or  Tappahaunock.  Eichraoud :  Seven  and  one-fourth  pounds  of  Fultz 
yielded  one  hundred  and  seventy-six  pounds  of  good,  clean  wheat,  or 
about  twenty-four  and  one-third  to  one ;  of  Touzelle,  three  and  three- 
fourths  pounds,  yielded  ninety-four  pounds,  or  about  twenty-five  to  one ; 
I  after  turnips;  no  fertilizers  used.    Culpeper:  Touzelle,  as  com- 
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pared  to  Tappahannock,  Fultz,  Amber,  and  Lancaster,  was  about  five 
days  later,  and  not  eqaal  to  any  of  them  in  quantity  of  yield  or  qual- 
ity. New  Kent:  Yield  of  Tappahannock  in  good  soil,  sixteen  to  one. 
Sown  and  harvested  at  same  tyno  as  Fultz,  but  the  latter  proved  to  be 
the  better  wheat.  Touzelle  on  the  same  laud,  and  sown  at  the  same 
time,  ripened  two  weeks  later ;  yield  the  same,  but,  the  experimenter 
says,  "  it  is  not  considered  safe  for  this  climate ;  Fultz  suits  better  than 
either  of  the  others.''    A  correspondent  in  Amelia  says : 

Tappahannock  is  grown  here  as  a  crop  almost  exclusively,  and  is  thought  to  ho  the 
safest  kind  to  sow  one  year  with  another,  although  there  are  varieties  which,  excep- 
tionally, yield  hetter.  Fultz  has  a  good  reputation,  and  is  anxiously  sought  after.  A 
farmer  who  received,  two  years  ago,  a  small  quantity  from  the  Department,  raised  ten 
bushels,  and  in  the  following  season  (1873)  from  the  ten  sown  harvested  one  hundred 
and  seventy-eight  bushels,  or  nearly  eighteen  for  one.  His  Tappahannock,  with  equal 
opportunities,  gave  him  only  ten  to  one.  I  realized  from  three  pecks  of  Fultz  eleven 
bushels ;  with  no  advantage  over  Tappahannock,  which  was  sown  side  by  side,  its 
yield  was  almost  double. 

Albemarle :  Two  quarts  each  of  Fultz  and  Tappahannock  were  sown 
in  diills  on  a  space  for  each  of  about  five  hundred  and  forty  square  rods, 
on  land  that  had  been  used  for  a  truck-patch,  for  which  it  had  been  well 
manured  with  stable-manure,  but  no  fertilizers  applied  after  removal  of 
truck;  winter  severe,  with  alternate  freezing  and  thawing;  some  of 
the  wheat  fell  down,  and  a  considerable  quantity  was  eaten  by  fowls: 
yield  of  Fultz,  three  and  a  quarter  bushels ;  of  Tappahannock,  two  ana 
a  half  bushels ;  or  at  the  rate  of  fifty-two  to  one  for  the  former  and  of 
forty  to  one  for  the  latter.  Fairfax:  Touzelle  was  sown  by  four  farmers, 
and  was  treated  by  each  similarly,  but  it  did  not  do  as  well  as  either 
Lancaster  or  Tappahannock. 

KoETH  Carolina. — Stanley :  Of  the  varieties  sown — tappahan- 
nock, Fultz,  and  Touzelle — Tappahannock  was  the  best  as  to  yield, 
soundness,  and  weight  of  grain.  Touzelle,  after  a  i^romising  growth  till 
in  bloom,  rusted  and  failed  entirely,  surrounded  by  other  varieties 
altogether  free  from  rust.  Montgomery :  One  quart  of  Touzelle,  on 
average  upland,  yielded  five  gallons ;  one  quart  of  Tappahannock,  on 
similar  soil,  nine  gallons.  "In  every  trial  made,  Tappahannock  proves 
the  better  wheat.^ 

FLORroA. — The  following  are  given  at  their  worth,  Florida  not  being 
classed  among  the  wheat-producing  States.  Madison :  Touzelle,  sown 
in  December,  yielded  finely  on  hummock-land,  though  a  severe  rainy 
spell  about  the  time  of  maturing  caused  considerable  sprouting.  Santa 
Kosa:  Tappahannock  does  well.  Suwannee:  Touzelle  and  Tappahan- 
nock almost  entire  failures.  "  I  do  not  think  it '  will  pay '  to  try  wheat 
any  more." 

Alabama. — Calhoun :  Fultz  and  Tappahannock  treated  alike.  The 
first  yielded  thirty-two  fold  and  the  latter  seven.  Blount :  Tappahan- 
nock yielded  well ;  Touzelle  worthless. 

Texas. — Williamson  :  One  quart  of  Touzelle  and  two  quarts  of  Tap- 
pahannock sown  on  land  that  had  been  under  culture  twenty  years  and 
was  very  weedy.  Wheat  came  up  very  well  but  was  nearly  smothered 
by  weeds.  Tappahannock  was  cut  on  the  Itli  of  June,  yielding  fifty- 
seven  pounds  of  beautiful,  pliimp  wheat;  leaves  slightly  rusted,  but  no 
appearance  of  rust  in  the  straw.  Touzelle  did  better,  and  was  not  afiected 
by  rust ;  yield,  thiiiy-two  bushels,  equal  in  quality  to  seed  received 
from  the  Department.  It  ripened  eight  days  later  than  Tappahannock. 
Upshur :  One  gallon  Tappahannock  sown  October  25,  harvested  June 
10,  yielded  two  and  a  half  bushels  of  sound  and  well-matured  wheat. 
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One  gallon  T(xi£elle,  sowij  Kovember  10  on  rather  thin  land,  yielded  two 
bushels;  «i  heavy  hail-storm  had  destroyed  nearly  one- third  while  in 
bloom. 

ARKA.NSAS. — Stone:  Fultz  and  Tappahannock  yielded  at  about  the 
same  rate.  The  experiment  being  conducted  with  extraordinary  care  on 
a  small  scale,  the  rate  of  yield  was  sixty  bushels  iJer  acre,  while  other 
kinds  averaged  not  more  than  twenty,  and  were  badly  damaged  by 
"  spot."  Pope :  Fultz  and  Tappahannock  succeed  well,  and  both  are 
early  varieties.  Touzelle  did  not  do  as  well,  nor  return  as  good  seed  as 
sown.  Washington :  Experiments  with  Touzelle  and  Tappahannock 
in  the  vicinity  of  Fayetteville,  by  different  persons :  No.  1  Touzelle,  on 
rich,  light  loam,  sown  middle  of  October,  failed.  No.  2  Touzelle,  sown 
in  black  loam,  last  of  September,  failed.  No.  3  Touzelle  and  Tapps^au- 
nock,  in  equal  quantity,  sowed  October  9  on  gravelly  soil,  half  upland; 
the  former  ripened  July  8,  and  yielded  twenty-two  pounds ;  the  latter, 
June  25,  and  yielded  ninety-one  pounds.  Touzelle  badly  damaged  by 
rust.  No.  4  Touzelle  a  failure.  No.  5  Touzelle  and  Tappahannock  sown 
on  medium  upland,  November  2 ;  the  first  froze  out,  and  the  latter 
matured  June  30,  yielding  fairly.  No.  5  Tappahannock,  sown  October 
14,  on  black  muck  soil,  ripened  last  of  June;  yield  fair,  but  dam- 
aged by  rust.  Flint  Mediterranean  yielded  six  bushels  per  acre.  The 
wheat-crop  of  the  season  was  generally  a  failure  in  the  county,  some 
fields  producing  as  low  as  two  bushels  per  acre  for  one  sown. 

Tennessee. — Bradley :  One  quart  each  sown  of  Tappahannock,  Eu- 
reka, and  Fultz  yielded  in  order,  respectively,  sixty,  one  hundred  and 
eighty,  and  one  hundred  and  eighty-five  pounds.  The  ground  had  been 
fertilized  ,by  turning  in"  cow-peas  a  month  before  sowing.  The  corre- 
spondent says  concerning  this  fertilizing  process : 

Cow-peas,  by  sowing  them  broadcast  in  May  on  poor  land,  wiU  be  equal  to  about 
twenty  loads  of  manure  per  acre.  In  this  section  tlicy  far  excel  clover  or  any  other 
croi)  for  enriching  the  soil,  as  it  takes  only  ten  weeks  for  them  to  bo  ready  for  turning. 

West  Virginia. — Braxton :  A  correspondent  says  the  wheats  best 
adapted  to  that  part  of  the  State  are  the  Tappahannock  and  Fultz, 
although  the  Touzelle  gives  satisfaction. 

MissouEL — ^Phelps :  Fultz  yielded  double  the  quantity  of  Tappahan- 
nock, sown  at  the  same  time  and  on  similar  soil. 

Illinois. — ^Madison :  Arnold's  Hybrid,  one  peck,  sown  on  good  ordi- 
nary wheat-soil,  well  prepared,  October  2,  produced  live  bushels,  weigh- 
ing fifty-seven  pounds  per  bushel  j  part  of  it  was  badly  lodged ;  ripened 
late,  (harvested  July  7,)  and  grew  too  much  in  straw.  "The  season  hav- 
ing been  very  favorable,  I  regarded  the  results  as  inferior  compared  to 
those  of  other  varietiei^."  Sowed  three  pecks  of  Fultz  on  the  6th  of  Oc- 
tober, on  same  soil,  prepared  in  same  manner ;  harvested  June  24 ;  yield 
fifteen  bushels,  weighing  sixty-three  pounds  to  the  bushel,  and  very  sat- 
isfactory in  every  respect. 

Oregon. — A  correspondent  in  Grant  County  says  that  Touzelle  is, 
in  every  particular,  a  success.  Tappahannock  is  valuable  on  account  of 
early  maturity,  but  for  productiveness  and  fine  qi&ality  of  flour  the  Tou- 
zelle is  by  far  superior.  Fultz,  in  Marion,  yielded  twenty-six  bushels 
per  acre,  weighing  sixty- two  pounds;  no  better  in  yield  than  varie- 
ties usually  grown.    Yield  in  Coos,  thirty-four  bushels  per  acre. 

Califobnia. — In  Los  Angeles  a  farmer  reports  that  Touzelle 
suffered  greatly  from  rust.  Fultz  almost  a  failure,  two  quarts  yield- 
ing eleven  pounds,  nearly  all  bran  and  no  flour,  on  account  also  of 
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rust,  "  which  will  always  attack  late  crops  of  wheat  in  this  part  of  Cal- 
ifornia," Of  the  two  he  thinks  Touzelle  the  preferable  wheat  if  sown 
early,  say  about  15th  of  November.  When  did  he  sow,  in  this  experi- 
ment f  San  Diego :  Yield  of  Fnltz,  fifty-nine  and  one-fourth  bushels 
per  acre,  weighing  sixty-two  and  a  half  pounds  per  bushel.  Tulare : 
Fultz,  sown  November  2,  yielded  forty-eight  and  one-third  bushels  per 
acre.  Chico :  Touzelle  ripens  later  than  any  other  kind,  and  therefore 
ought  to  be  sown  early.  Hon.  John  Bidwell  raised  about  one  thousand 
bushels  in  1872,  and  intended  to  use  it  all  for  seed.  Sonoma :  Touzelle 
was  sown  on  sandy  loam  where  other  wheats  had  yielded  thirty  to 
thirty-five  bushels  per  acre.  With  same  rate  of  seeding,  one  hundred 
pounds  to  the  acre,  eight  quarts  yielded  seven  hundred  and  fifty-six 
pounds,  or  at  the  rate  of  eighty-four  bushels  per  acre,  "  pronounced  by 
experienced  farmers  the  finest  wheat  they  ever  saw.  Millers  speak 
highly  of  it.'' 

EXPERIMENTS  ON  THE  UNIVERSITY  FARM  OF  WISCONSIN 

IN  1872. 

The  report  of  Professor  Daniells  was  not  received  in  time  to  i>crmit 
the  use  of  its  valuable  statements  and  deductions  in  the  Department 
annual  for  1872.  Concerning  the  season  in  which  these  experiments 
were  conducted,  Professor  Daniells  says  that  the  dry  summer  of  1871 
and  small  amount  of  rain-fall  in  the  autumn  left  the  soil  in  poor  condi- 
tion to  withstand  the  drought,  which  began  nearly  as  soon  as  crops  were 
planted  and  continued  untU  September  ^,  1872.  The  experiments  with 
wheat  are  described  as  follows: 

Full:!  winter-wheat — One  and  three-foarthsbaBheLs,  weighing  sixty  jiooncls  nor  btubel. 
wero  sown  September  18  upon  one  aero  and  twenty-five  rods  of  land^  Soil  was  ligbc 
clay  loam  upon  which  wheat  had  been  ^^wn  the  preirioas  year,  and  was  plowed  to  a 
depth  of  seven  inches.  The  soil  at  the  tmie  of  sowing  was  very  dry,  so  that  a  portion 
of  the  seed  did  not  germinate  nntil  after  the  rain  of  October  10.  December  5  one-half 
the  plat  was  mulched  with  stable-manorey  upon  six  inches  of  snow.  May  1  the  wheat 
generaUy  looked  welL  A  few  places,  bavins^  each  an  area  of  10  to  20  square  feet,  wore 
entirely  dead.  As  these  places  were  confined  to  the  heaviest  mulched  portion,  the  kiU- 
ing  was  attributed  to  too  heavy  mulching.  Harvested  Jnl  v  10  to  12.  Weight  of  straw 
and  grain,  (taken  when  drawn  from  the  field,)  7,105  poonos.  Weight  of  grain,  2^3461 
pounds.  Percentage  of  grain  to  weight  of  straw  and  grain^  33.  One  boshel  wei|j;iis  61 
pounds.  Yield  per  acre,  33.5  bushels.  One  pound  seed  yields  22^  pounds.  Thin  is  a 
bald  variety  of  wheat,  having  a  stifi^  strong  straw,  that  this  vear  was  clean  and  bright 
with  a  slightly  brownish-red  color,  extending  below  the  head  a  few  inches.  The  grain 
is  light  r^  in  color,  the  berry  short  and  plump.  The  color  of  the  grain  raised  is  slightly 
darker  than  that  of  the  seed  sovm.  Scattering  heads  of  what  apiiearcd  as  two  dis- 
tinct bearded  varieties  were  taken  out  while  the  grain  was  standing.  The  grain  from 
these  bearded  heads  was  kept  separate  from  the  bald^althopgh  the  yield  of  both  variii- 
ties  is  included  in  the  above  resnlta.  A  portion  of  the  ground  uj>on  which  this  grain 
was  grown  was  protected  by  a  belt  of  timlxir  upon  the  west  sid/;,  but  at  no  time  in  its 
growth  could  dlfierence  be  detected  between  the  iirotected  and  uuprotc<;ted  poriUmH* 
The  nnmulched  portion,  although  not  weighed  separately,  was  fully  as  good  as  that 
which  was  mulched.  Ho  far  as  one  year's  experience  can  assure  the  nncAu^m  of  a  new 
variety  of  grain  in  this  climate,  is  the  success  of  the  Fnltz  winter-wheat  assured  f/tt 
Wisconsin.  By  its  side,  and  with  e^^ually  favorable  conditions,  were  tatwn  the  whitr) 
winter  Touzelle,  red  winter  Soisette,  and  Treadwell  varieties,  which  all  wint^^r-killed 
so  entirely  that  the  land  was  sown  to  other  crops.  The  kiUiiig  was  d/iubtJess  done  by 
the  thawing  and  freezing  of  eariy  spring,  as  tne  ground  was  well  Civcred  with  snow 
during  the  winter.  But  the  Fnltz  was  subjected  to  the  influences  that  destroyed  the 
other  varietie*^  and  yet  succeeded  well  On  this  account  I  have  great  faith  that  it  will 
prove  valuable  as  a  hardy  variety  of  winter-wbe4t. 

Wtuie  TTinier  TamzeUe  wheats— The  seed  of  this  variety  was  first  furnished  us  hv  tk«» 
Department  of  A;niculture  in  1869.  •••*•*  In  lr«9  the  eroji  was  wi  er- 
killed  entireiy.    It  was  again  sown  in  1^0,  and  umkhed  at  the  rate  of  twc'uty  Uk 
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coarse  litter  to  tlio  acre,  aiid  yielded  23.38  bushels  per  aci-e,  the  grain  weighing  5&| 
pounds  to  the  biLshel.  It  was  again  sown  in  the  fall  of  1871,  and  again  winter-killed 
ent?irely.  Wo  are  again  trying  it  upon  a  small  plat,  but  I  have  little  hesitation  in  say- 
ing that  it  is  not  suthciently  hardy  to  prove  worthy  of  general  cultivation  in  tliis 
State. 

B^d  Winter  Solsetlc. — The  seed  of  this  wheat  was  also  furnished  by  the  Depart uiciit 
of  Agriculture.  It  was  lirst  sown  upon  the  university  farm  in  1870.  The  croi)  was 
that  year  protected  by  a  heavy  nnilching  and  yielded  twenty-two  bushels  per  aeiv. 
It  was  again  sown  last  year  and  killed  entirely.  It  is  a  French  variety,  and  not  siifti- 
ciently  hardy  for  our  climate. 

Treadwell  tvinter-wheat. — This  variety,  so  well  known  as  a  valuable  and  hardy  variety 
in  Mchigan,  was  first  sown  upon  the  university  farm  iii  1869,  upon  land  partially 
protected  by- a  belt  of  timber  from  the  west  winds.  One-half  of  the  ground  was 
mulched.  The  mulched  portion  yielded  eleven  bushels  per  aero,  the  unmulched  six 
and  one-half  bushels  being  badly  winter-killed  where  not  thoroughly  i>rotecte<l.  In 
our  trial  of  this  variety  the  past  year,  it  again  winter-killed  so  entirely  as  to  show 
that  it  is  not  sufficiently  hardy  for  cultivation  here.  In  the  Baraboo  Valley,  and  iu 
some  other  timbered  portions  of  the  State,  these  varieties  might  possibly  prave  suffi- 
ciently hardy ;  but  for  all  localities  where  the  condition  of  the  soil  and  climate  are 
similar  to  those  of  Dane  County,  our  experience  with  Whit«  Winter,  Touzelle,  Keil 
Winter  Soisette,  and  Treadwell  varieties  for  three  years  will  warrant  the  stat<;meiit 
that  they  are  too  tender  to  withstand  the  severity  of  our  winters. 

In  his  report  of  experiments  for  the  year  ending  October  31, 1873,  Pro- 
fessor Daniels  says,  concerning  the  Fultz  variety,  that  one  and  one-fourth 
acres  of  new  ground  had  been  sown  to  it  September  10, 1872,  at  the  rate 
of  one  and  one-half  bushels  to  the  acre.  A  large  portion  of  the  crop  was 
on  low  and  level  ground.  Seventy-five  square  rods  were  left  standing  ; 
harvested  July  11 ;  weight  of  straw  and  grain,  2,396  pounds ;  weight 
of  grain,  562J  pounds  5  weight  of  one  bushel,  GO  pounds  5  yield,  i>er 
acre,  20  bushels.  Percentage  of  grain  to  weight  of  straw  and  grain, 
23.4.  One  pound  of  seed  yields  13.3  pounds.  It  did  not  do  as  well  as  in 
the  season  of  1872,  but  still  promises  well,  and  Professor  D.  thinks  will 
prove  a  valuable  variety  on  account  of  its  superior  hardiness.  The  fol- 
lowing varieties  were  in  cultivation  in  1873,  but  were  entirely  destroyed 
by  the  severity  of  the  winter  :  A  bearded  variety  selected  from  Fultz ; 
Tappahannock ;  Arnold's  Hybrid,  No.  9  5  white  winter  Touzelle :  and 
Diehl. 

EXPERIMENTS  WITH  WHEAT  AND  FERTILIZEKS. 

Mr.  Matthew  Harrison  publishes  in  the  American  Farmer  the  results 
of  his  experiments  with  several  varieties  of  wheat  during  the  season  of 
1872-'73,  in  Loudoun  County,  Virginia.  The  objects  in  view,  in  addition 
to  that  of  testing  the  merits  of  varieties  of  wheat,  were  to  test  the  rela- 
tive merits  of  the  several  fertilizers  in  most  common  use  among  farmers, 
and  the  relative  advantages  of  thin  or  thicker  sowing.  He  states  that 
several  years  ago  he  culled  from  among  French  White  Chaff  Mediterranean 
(red-bearded)  a  number  of  heads  of  smooth,  white  wheat,  which  seemed  to 
be  very  early,  and  which,  when  rubbed  out,  produced  six  ounces.  Tliis 
he  planted  in  his  garden  in  rows  one  foot  apart,  dropping  the  grains 
separately  six  inches  apart  in  the  row.  Product,  seventy  pounds.  It 
had  the  appearance  of  Tappahannock  wheat,  and  it  was  thought  to  be 
that  variety  in  fact ;  but  for  the  sake  of  distinction  the  name  of  Garden 
wheat  was  given  to  it.  The  result  of  this  experiment  induced  him,  in 
tlie  season  of  1871-'72,  to  go  through  the  several  sorts  of  wheat  he  was 
cultivating  and  cull  out  some  of  the  finest  heads  of  each.  In  tiiis  way 
small  quantities  of  ArnoUVs  Hybrid,  Treadwell,  Wickes,  Diehl,  French 
White  Chaff  Mediterranean,  and  Garden  were  procured.  Among  the 
Treadwell  and  the  Wickes  he  found  a  smooth-headed  wheat,  like  the 

irded  in  all  respects  except  the  beards.    From  this  Department  he 
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procured  Tappaliannock  and  Fultz  wheat.  After  preparing  a  piece  of 
gi'oiind  273  feet  long  by  6S^  wide,  he  planted  bis  wheat  by  drawing  drills 
^u  inch  deep,  one  foot  apart,  and  dropping  the  grains,  one  at  a  time,  in 
a  portion  of  the  rows  at  intervals  of  six  inches,  and  in  another  portion 
at  intervals  of  three  inches.  The  planting  was  begun  on  the  Ist  of 
October  and  was  finished  on  the  14th,  interrupted,  however,  by  rain  for 
several  days.  The  wheat  was  cut  about  the  last  of  June,  and  was  not 
weighed  until  perfectly  dry.  Arnold's  and  Treadwell  had  the  advantage 
of  being  planted  during  the  first  three  days..  The  product  of  Arnold's 
was  not  of  good  quality.  The  Fultz  wheat,  though  planted  last,  was 
ripe  with  the  first,  and  Mr.  Harrison  says,  ^^if  it  had  had  the  advantage 
of  the  earlier  planting  it  is  difficult  to  tell  what  it  would  not  have  pro- 
duced." 

The  carefully  tabulated  statements  of  Mr.  Harrison,  including  the 
prominent  data.bearu)^.g|>on.the  experimeiityjaire.here  appended; 
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Experiments  on  the  eastern  farm  of  Pennsylvania  Agrieultural  College,-^ 
The  superintendent  of  this  farm,  whicli  is  located  in  Chester  County, 
makes  the  following  report  of  experiments  with  sixteen  varieties  during 
the  season  of  1872-73.  Varieties  distributed  by  the  Department  are 
indicated  by  an  asterisk  [♦.] 

Tho  p-ound  used  was  an  oat-stul)blc,  with  a  coat  of  "barn-yard  manure  plowed 
under  and  surface  application  of  dissolvoid-bone  and  ashes  compost,  put  on  at  the  rate 
of  four  ]nindn»d  pounds  of  dissolved  bone  and  eight  bushels  of  tan-ashes  per  acre,  har- 
rowed in. 

Tho  seed  was  sown  broadcast,  at  tho  rate  of  two  bushels  ])cr  acre,  on  the  20tli  of 
September,  1872,  and  tho  wheat  cut  from  July  U  to  14,  and  thrashed  July  15  to  20. 

The  wheat  was  weighed  when  run  through  tho  fan  once,  and  not  entirely  clean, 
but  as  the  Takings  of  the  plots  were  not  included  in  tho  weights  tho  results  would  not 
be  seriously  altered  by  the  second  cleaning.  The  plots  eontaine<l  one-eighth  of  an 
acre,  witli  a  space  of  two  feet  between  them : 


No. 


O 

«« 

3 

4 

5 

G 

7 

8 

9 

10 

11 

12 

13 

14 

15 

IG 


LancAster  Bed . . . 
Koogh  and  Keady 

Britumy *.. 

Roger's 

Week's  White . . . 

TonzeUe* 

Fultz* 

Jennine's* 

Shoemaker 

Tappahannock'^ . . . 
Arnold's  No.  9* .. 

Kansas 

Dot  or  Padaeali . . 
Lancaster  Kwdy  . 

Way 

Old  White  CM.. 


Color  of 

Smooth  or 

When 

Ponnds 

grain. 

bearded. 

iipe. 

of  stzuw. 

Red 

Bearded  .. 

Jnly  10 

376 

Red 

Both 

10 

531 

Red 

Bearded  . . 

10 

300 

Amber. . 

Smooth... 

14 

485 

White.. 

Bearded.. 

9 

3474 

White.. 

Bearded .. 

14 

448 

Red 

Smooth . . . 

9 

503| 

White.. 

Bearded  . . 

9 

454 

Red 

Smooth... 

13 

461 

Wlute.. 

Smooth . . . 

9 

S96 

Wliito.. 

Smooth . . . 

10 

441| 
399 

Red 

Bearded  . . 

11 

-Red 

Bearded . . 

9 

437 

Red 

Bearded  .. 

11 

*X 

Red 

Bearded  .. 

11 

430 

;Ued 

Bearded  .. 

11 

400 

Founds 
<^  grain. 


230 

271 

290 

261 

21Gi 

813 

282^ 

S23i 

228:1 

147i 

204^ 

220^ 

2264 

S40 

860 

S2S 


It  will  be  observed  in  this  exhibit  that  Fultz  yielded  among  the  six- 
teen varieties  the  largest  amount  of  grain,  and,  with  the  exception  of 
Bough  and  Beady,  the  largest  amount  of  straw.  The  superintendent, 
after  the  experimentation  of  two  seasons  with  varieties  of  wheat,  sug- 
gests to  farmers  to  try  the  Pnltz  wheat  enough  to  show  its  suitability  to 
their  soil  and  circumstances.  He  speaks  of  the  Bogers  as  a  fine  wheat, 
not  so  productive  or  early  as  the  Fultz,  but  a  better  quality  of  wheat, 
and  would  do  well  on  strong  ground  or  with  high  manuring. 

COBN. 

In  1872  tho  Department  distributed  two  varieties  of  com,  the  Oooley, 
(white,)  which  originated  on  the  farm  of  Mr.  Cooley,  on  Manchester 
Island,  Ohio,  and  the  Pennsylvania  Yellow,  cultivated  successfully  for 
several  years  in  Eastern  Pennsylvania.  A  large  number  of  experiments 
with  both  was  published  in  the  annual  report  for  1872,  the  character  of 
which  led  to  a  further  but  modified  distribution  for  the  planting  season 
of  the  current  year.  While  the  Pennsylvania  com  succeeded  well  as  a 
new  variety  in  the  States  of  the  !N'ortliwest,  and  measurably  in  some  of 
the  Eastern,  it  gave  more  especial  satisfaction  at  the  South,  on  account 
of  earliiiess,  largeness  of  yield,  and  excellence  both  as  food  and  fodder. 
The  Oooley  does  not  prove  suitable  to  the  more  exacting  climates  of  the 
East  and  Northwest,  and  in  the  South  is  considered  an  acquisition  chiefly 
on  account  of  rapidity  in  maturity  and  its  desirability  for  table  use.  As 
a  stock  or  forage  corn  it  has  not  shown  particular  fitness. 
Experiments  in  1873,  with  botii  varieties,  are  here  added* 
Cooley. — Northwestern  States. — Illinois:  Henderson,  valuable  only 
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on  account  of  early  maturity.  Planted  May  10,  was  dry  enough  to 
grind  by  1st  of  September.  Mercer,  yield  small,  compared  with  that 
of  other  kinds.  Wisconsin :  On  the  farm  of  the  State  University  the 
yield  per  acre  was  sixteen  bushels  of  ears,  seventy-five  pounds  per 
bushel;  lipened  one  week  later  than  Blue  Australian  cultivated  adja- 
cent. ''Tliis  com  migbt  yield  bett-er  when  the  drought  is  less  severe, 
but  it  liad  with  us  this  year  none  of  the  characteristics  of  an  early 
variety.-^  IMimiesota:  Dakota,  not  as  good  a  variety  as  the  large  yellow 
Dent,  which,  although  planted  ten  days  later,  was  fit  to  cut  up  when 
the  (Jook^y  was  in  roasting-ears.  Rice,  planted  May  22  on  rich,  well- 
manured,  sandy  loam,  and  cultivated  in  the  best  manner,  it  yielded  at 
the  rate  of  sixty  bushels  of  shelled  com  per  acre,  ripening,  fit  for  use,  in 
one  hundred  and  eight  days,  but  not  as  early  as  several  kinds  raised  at 
same  time;  yield  not  equal  toSanford  corn  raise<i  on  the  same  field  \^ith 
the  »same  cultivation.  Iowa:  Buchanan,  two  weeks  later  than  common 
corn ;  growth  of  stalks  good,  but  cobs  too  large  for  depth  of  kernel. 
[Nebraska:  Otoe,  not  much  earlier  than  other  varieties. 

Southern  States. — ^Virginia:  Frederick,  planted  April  20,  matured 
early  in  September.  Yields  better,  growth  much  quicker  than  those  of 
other  varieties.  Rockbridge,  matures  eai*Ucr  than  common  corn,  but 
yield  about  the  same.  A  farmer  in  Henrico  County  planted  the  larger 
grains  in  rich  land.  It  was  thoroughly  ripe  by  the  20th  of  August,  and 
dry  enough  to  grind.  Ho  regards  it  as  the  best  corn  he  has  seen  for 
general  farm  purposes,  and,  after  an  experiment  of  selecting  the  larger 
grains  for  planting,  is  satisfied  that  the  com  might  become,  in  time,  of 
fine  size,  and  the  number  of  ears  be  greatly  increased.  Korth  Carolina : 
Wake,  that  planted  in  light  soil,  with  heavy  red  subsoil,  succeeded 
best,  coming  up  promptly,  and  growing  well  in  spite  of  the  drought. 
South  Carolina:  Barnwell,  early  maturity  secures  it  from  June  and 
July  drought;  ripens  about  as  early  as  sugar-corn,  and  anight  be  made 
valuable  for  field  cultiure.  On  the  other  hand,  another  correspondent 
says  it  signally  failed  on  account  of  £rost  and  hail,  and  does  not  think  it 
is  suited  to  the  climate  as  an  early  field-corn.  From  Georgia,  Florida, 
Alabama,  and  Mississippi  favorable  accounts  have  been  recorded  con- 
cerning early  maturity  and  escai)e  from  the  usual  ill  eflfects  of  drought. 
Louisiana:  Madisou,  planted  March  14  at  the  rate  of  one  gallon  per 
acre;  harvested  October  23  at  the  rate  of  eighty-four  bushels  per  acre, 
weighing  fifty-seven  pounds  per  bushel.  Texas:  Ripened  in  thirteen 
weeks;  all  the  ears,  large  and  small,  sound;  yield  at  rate  of  eighty-five 
bushels  per  acre. 

Pennsylvai^ia  Yellow.— JVbr/A«re«fer»  States. — Illinois:  Saint  Clair, 
planted  April  22  on  rich  black  loam ;  it  fully  matured  in  one  hundred 
4ays  at  the  rate  of  sixty  bushels  i^er  acre,  and  before  chinch-bugs 
could  do  it  any  harm.  Michigan:  Oakland,  Cooley  and  Yellow  ])lanted 
fiame  day.  May  17;  latter  fit  to  cut  September  1  and  former  on  13th ;  its 
fodder  inferior  to  the  P.  Yellow.  Grand  Blanc,  yield  one  hundred 
bushels  per  acre;  requii-es  a  longer  season  than  the  common  varieties. 
Dane,  too  late;  stalks  large  and  eare  small.  Iowa:  Pottawattamie, 
not  as  good  as  common  corn.  Kansas:  Miami,  fifty-two  and  one- third 
bushels  per  acre :  quality  about  the  same  as  Yellow  Dent,  but  rii>ened 
three  weeks  earlier.  Eiley,  planted  on  land  broken  a  year  before; 
yielded  fifty- five  bushels  per  acre.  Nebraska:  Cass,  third  crop  often 
brealdug;  rather  below  the  average  in  all  respects. 

Southern  ^tof^^.— Virginia:  Prince  George,  yield  equal  to  that  of 
common  varieties,  and  matures  earlier.    North  Carolina:  Last  year  M 
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R.  A.  Pattersou,  of  Halifax  County,  wrote  that  this  com  was  three 
weeks  earlier  than  any  other,  but  that  a  white  variety  usually  planted 
had  a  smaller,  cob,  with  deeper  grain,  and  shelled  much  more  per  ear 
of  the  same  length  than  the  yellow.  Tliis  year  lield-com  does  not 
produce  as  well  the  first  year,  if  of  northern  origin,  as  in  subsexiuent 
seasons.  Bolivar,  "  I  have  every  reason  to  believe  that  this  variety  will 
prove  an  excellent  field-corn.''  Louisiana:  Caddo,  planted,  March  1, 
on  sandy  loam^  harvested  July  20.  Compared  with  other  varieties, 
yield  favorable;  quality  no  better;  growth  much  quicker,  and  in 
ordinary  years  would  escape  drought.  Carroll,  does  better  than  Cooley, 
ripening  three  weeks  earlier  than  any  other,  and  is  very  prolific. 
Texas:  Robei'tson,  a  month  earlier  than  the  common  com;  yield  about 
the  same.  Arkansas:  Reports  from  five  counties  show  that  it  is 
from  two  to  four  weeks  earlier  than  other  varieties;  grain  heavy,  and 
ears,  in  some  cases,  twelve  inches  in  length.  Tennessee :  Coffee,  fiilly 
as  strong  in  growth  as  the  Missouri  Yellow ;  planted  side  by  side  and 
one  week  earlier;  stalks  six  to  seven  inches  high  and  one  inch  in 
diameter.  Giles,  planted  on  the  same  soil,  same  day,  with  the  common 
varieties;  was  fit  for  roasting  when  they  were  tasseling.  Missouri :  Law- 
rence, valuable  for  both  early  and  late  sowing.  Planted  April  6,  was  in 
roasting-ear  July  20,  two  weeks  earlier  than  common  field-corn.  A  Twiggs 
County  correspondent  says:  "The  Pennsylvania  Yellow  com  received 
from  the  Department  was  planted  in  March,  manured  with  cotton-seed. 
While  my  other  corn,  planted  a  week  earlier,  is  just  tasseling,  (July,) 
the  Yellow  is  made.  I  planted  Adams'  Early  Sweet  com  and  three 
other  varieties.  Sugar,  Flint,  and  Cooley,  but  the  Yellow  is  much  superior 
to  any  of  the  others."  Florida :  Madison,  matures  earlier  than  other 
varieties,  being  hard  enough  for  mill-corn  by  the  time  the  latter  are 
in  roasting-ear.  "  It  enables  farmers  to  have  com,  food,  and  fodder  a 
month  to  six  weeks  earlier  than  if  common  field-corn  were  depended 
on."  Leon,  ears  as  large  as  those  of  southern  com,  and  two  weeks 
earlier.  Alabama :  Bullock,  for  stock,  the  best  planted,  on  account  of 
early  maturity.  Jefferson,  planted  March  15,  was  in  roasting-ear  Jane 
28.  Tried  two  seasons  in  Geneva;  "is  four  weeks  earlier  than  tiie com- 
mon varieties ;  in  fact,  we  can  easily  make  two  good  crops  a  year.  White 
corn  does  well,  but  is  not  as  forward  as  this  variety;  the  stalks  do  not 
grow  as  tall  and  large  as  the  common  kinds,  but  the  ears  are  fine^  large, 
and  heavy."  Mississippi:  A  county  correspondent  states  that  m  this 
climate,'  after  fair  trials  two  successive  seasons,  the  Yellow  proved  a 
failure;  that  the  quality  of  tiie  grain  seemed  to  deteriorate,  becoming 
shallow,  and  the  ear,  consequently,  light.  It  was  planted  on  rich 
alluvial  bottom,  and  also  on  good  highland  by  the  side  of  the  common 
white  corn ;  but  it  proved  far  inferior  to  the  white  except  that  it  matured 
about  three  wrecks  earlier.  South  Carolina :  Barnwell,  planted  late  in 
March,  it  matured  by  July  15 ;  very  prolific  and  ears  well  filled  and 
of  good  size,  measuring  in  length  from  nine  to  thirteen  inches;  "the 
material  advantage  is,  that  it  is  about  a  month  earlier  than  other  com, 
maturing  before  the  hot,  dry  season,  and  thus  supplying  the  crib  at  a 
time  of  scarcity."  Lexington,  yield  about  equal  to  that  of  the  other 
varieties,  but  two  weeks  earlier.  Georgia:  Liberty,  planted  on  light 
land,  it  matured  earlier  than  common  varieties,  and  escaped  the 
severe  drought  of  June  and  July.  Walton,  produces  a  small  stadk,  bat 
an  average  ear,  and  is  very  early  in  maturing.  It  will  admit  being 
crowded  in  the  drill,  and,  with  a  fair  season,  should  produce  a  much 
larger  yield  per  aere  than  varieties  of  larger  stalk. 


TESTS  .OF.DEPABTMENT .  SEEDS.  233 

OATS. 

The  Department  has,  since  its  organization,  introduced  from  Europe 
several  varieties  and  snbvarieties  of  oats,  which  have  become  well 
established  in  those  parts  of  the  country  where  the  cereals  most 
flourish.  Among  these  may  be  more  particularly  mentioned  the  New 
Brunswick  from  Scotland,  the  Excelsior  and  the  Somerset  from  En- 
gland, and  the  White  Schonen  firom  Germany.  Although  reports  con- 
cerning these  severally  are  still  received  in  considerable  number,  it  is 
not  considered  necessary  to  si)ecially  note  them,  since,  taken  all  together, 
they  are  about  the  same  in  general  tenor  as  those  heretofore  published 
in  the  annual  reports  of  the  Department.  During  the  year  current. 
White  Scohnen  oats  have  been  distributed :  also.  Fellow,  (or  Yellow,) 
Hopetown,  and  Potato  oats.  The  last-named  is  not  unknown  on  account 
of  former  distributions ;  but  the  tests  made  had  not  been  fully  satisfac- 
tory as  to  the  character  of  the  variety  or  its  suitableness  for  more  gen- 
eral distribution.  The  Hopetown  and  Yellow  oats  were  introduced  for 
the  first  time  in  the  spring  of  the  present  year,  the  former  imported  from 
Canada  the  latter  from  Scotland.  The  accounts  received  from  them  are 
not,  therefore,  numerous,  but  such  as  are  considered  significant,  for  or 
against,  are  succinctly  given. 

Loudon  refers  (section  5127)  to  the  Potato  oat  as  belonging  to  the 
class  of  very  distinctly  marked  varieties.  He  describes  it  as  large, 
plump,  rather  thick-skinned,  and  white  in  grains,  double  and  treble, 
with  very  long  straw,  and  speaks  of  it  as  almost  the  only  oat  then  raised 
on  land  in  a  good  state  of  cultivation  in  the  north  of  England  and  south 
of  Scotland,  usually  conimanding  a  higher  price  in  the  London  market 
than  any  other  variety.  It  was  discovered  growing  in  a  field  of  potatoes 
in  Cumberland  in  1788;  and  from  the  produce  of  the  single  stalk  which 
there  sprung  up  by  accident,  probably  from  the  manure,  was  produced 
the  stock  in  general  cultivation. 

Concerning  the  origin  of  Hopetown  oats  it  is  said  that  in  1824  a  stalk 
was  observed  in  a  field  of  Potato  oats  at  Mungoswells,  county  of  Had- 
dington, Scotland,  which  was  unlike  others  surrounding  it.  The  grains 
were  gathered  and  sown  in  the  following  spring.  The  stalks  from  this 
planting  were  conspicuous  for  height,  and  the  oats  were  of  excellent 
quality.  They  were  subsequently  cultivated  with  success  in  Canada. 
On  rich  soils  the  product  is  superior.  The  Fellow  is  a  variety  well 
known  and  popular  in  Scotland^  where  it  is  distinguished  especially  for 
earliness  of  maturity. 

Fellow,  (Yellow.) — In  Berks,  Pennsylvania,  although  sown  very 
late,  gave  a  fair  yield,  and  proved  superior  in  straw  to  other  lands. 
In  Marshal],  Indiana,  although  the  season  was  particularly  unfavor- 
able, the  Fellow  oat  grew  two  and  a  half  to  three  feet  high,  and  two  quarts 
sown  yielded  eighteen;  ripened  two  weeks  later  than  other  oats;  headed 
well,  about  one-fourth  stooling  out,  something  unknown  among  the  com- 
mon varieties.  In  Adams,  Ohio,  about  a  week  later  in  ripening 
tlian  other  oats;  strawthree  and  a  half  to  four  feet  in  height;  weight,forty 
pounds  per  bushel.  Writing  from  Harrison  County,  West  Virginia,  a  cor- 
respondent says  they  seem  to  be  about  as  good  as  the  White  Schonen ;  the 
strawislaurgeandtaU,  and  grain  heavy.  Maryland:  Somerset,  four  quarts 
were  sown  on  one-twelfth  of  an  acre;  ripened  several  days  before  the  rest  of 
the  oat-crop;  stood  up  well;  large  straw,  long  heads;  yield,  one  hundred 
and  forty-four  quarts,  weighing  thirty-six  pounds  per  bushel.  "  Had  not  a 
drought  of  uncommonseverityprevailedfor  several  weeks  before  they  were 
cut,  I  think  they  would  have  made  more  and  heavier  grain.''  Caroline, 


234    REPORT  OF  XHE  COMMISSIONER  OP  AGRICULTURE. 

« 

made  a  better  stand  than  the  common  and  filled  well.  In  Baltimore 
County,  where  the  general  oat-crop  was  reducedby  a  protracted  drought, 
the  Fellow  oats  are  reported  as  having  done  well, 

HoPETOWisr. — ^In  Eenville,  Minnesota,  the  yield  was  fifty  bushels  i)er 
acre;  grain  plump;  straw  stiff  and  stands  up  well-  Virginia:  Bland,  two 
quarts  were  sown,  March  20,  on  poor,  stony  soil,  alid  received  no  extra  at- 
tention ;  in  height  averaged  four  and  a  half  feet;  straw  large,  stout,  and 
beautifully  headed;  cut  July  25;  yield,  two  bushels  aud  one-half  gallon, 
or  thirty-three-fold;  weight,  forty  pounds  per  bushel.  North  Caro- 
lina: Orange,  four  quarts  sown  broadcast  in  April,  at  the  rate  of  one 
bushel  per  acre,  yielded  a  little  over  two  bushels,  weighing  thirty-six 
pounds  per  bushel.  GroNvth  vigorous,  straw  very  tall  and  stout,  heads 
long,  and  grain  short,  plump,  and  heavy.  In  Polk  County,  Georgia, 
the  yield  was  good  and  the  grain  fine  and  largo.  In  Jefferson 
County,  Alabama, sown  March  1,  on  poor,  red  land,  well  manured:  grew 
well;  ripened  middle  of  June;  height  four  feet;  crop  heavy  and  clear  of 
rust.  A  Los  Angeles  County  (California)  correspondent  says:  "The 
Hopetown  oats  turn  out  a 'brilliant  success,^  From  two  quarts  there 
was  a  yield  of  one  hundi^  and  fifteen  pounds  of  good,  plump  grain.  I 
do  not  like  the  variety  for  its  straw,  as  it  grows  too  rank  and  coarse; 
some  grew  as  high  as  six  feet,  with  stalks  one-half  inch  thick." 

Potato. — Indiana:  Succeeded  fairly  in  the  counties  of  Orange  and 
Harrison.  Wisconsin:  Professor  Daniells  says,  concerning  an  experi- 
ment on  the  University  farm: 

The  Potato  oats  liave  never  done  weU  with  U8,  and  this  year  were  wholly  mined  by 
the  dry  ■weather.  In  my  opinion  they  have  been  fairly  tested,  and  are  not  worthy  ol 
further  cultivation. 

IVIr.  E.  W.  Sherman,  of  Franklin  County,  Vermont,  says: 

I  sowed  one  quart  on  the  13th  of  May  on  abont  three  square  rods,  on  which  com  liad 
been  raisexl  the  year  Iwjfore,  with  no  other  fertilizer  than  the  farm-manure  that  had 
been  i)ut  on  in  that  year  to  put  the  land  in  good  condition  for  com.  They  were  reajKd 
and  Btooked  in  the  field  September  1,  having  been  on  the  gronnd;  taken  in  September 
10  in  fine  condition,  thraslicd,  and  yielded  about  thirty-six  quarter  weig^hing  thirty- 
eight  ]X)unda.  Gals  beautiful  and  bright, the  finest  I  ever  saw.  My  fatm  is  about  nine 
miles  south  of  the  Canada  linCj  at  an  elevation  of  about  900  feet  above  tide-water. 

Kansas :  Reports  from  three  counties  give  average  yields ;  grain  good 
but  somewhat  later  in  maturing  than  the  common  black  oat. 

Southern  States.^^Yhginisk:  Wythe,  one  bushel  yielded  twenty-five; 
time  of  ripening  too  late,  ten  days  behind  White  Schonen.  King  William, 
sown  side  by  side  with  Siberian,  (of  which  the  yield  was  very  large;) 
was  scarcely  worth  cuttting;  lodged  badly.  Goochland,  four  quarts 
seeded  on  fair  land,  similar  in  quality  to  that  on  which  native  spring- 
oats  were  sown ;  crop  inferior  j  irregular  in  heading,  and  much  later  in 
maturing  than  tlie  native.  In  Eappahaunock,  unpromising.  North- 
umberland, stalks  very  large;  a  week  later  than  the  common  varieties. 
North  Carolina:  Madison,  did  not  succeed  on  good  tobacco-land, 
red  soil;  White  Schoneu  considered  the  best  in  the  county,  (Gran- 
ville.) Late  but  of  good  quality.  South  Carolina:  Grew  vigorously, 
matured  early,  but  lodged  without  exception*  Georgia:  Wilkes,  sown 
middle  of  IMarch,  cut  July  1 ;  straw  not  very  heavy,  but  no  rust ;  has 
characteristics  of  rust-proof  varieties,  Reports  from  four  other  counties 
give  fair  yields.  Alabama :  Blount,  Four  quarts  yielded  four  bushels. 
Mississippi:  Clarke,  stalks  large  and  strong;  heads  of  good  lengtti  and 
well  filled;  yield  about  twenty  bushels  to  the  acre ;  sown  on  oumanured, 
fiat  pine-wooil  land.  Louisiana:  Stalks  grew  very  tall  and  yielded 
satistactorily  in  favorable  season.    Texas:  Sown  in  April  they  escaped 
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grasshopper  ravages  and  retorned  grain  of  excellent  quality.  Ten- 
nessee :  Straw  larger  than  tbat  of  the  common  varieties.  Arkansas : 
Yield  not  as  heavy  as  that  of  the  common  kinds.  Missouri :  Far  supe- 
rior to  any  variety  yet  introduced  in  the  county. 

BUCKWHEAT. 

SiLVEE-nuLLED.— This  is  a  variety  of  German  origin,  imported  a 
number  of  years  ago,  and  tested  with  favorable  results  in  the  experi- 
mental gardens  of  the  Department  in  1805.  It  was,  however,  first 
distributed  to  any  extent  in  1871,  and  tlvc  reports  coming  from  that  dis- 
tribution indicate  that  the  new  varietj^  is  superior  in  several  respects  to 
those  now  generally  cultivated. 

Experiments  in  Illinois  show  good  yields  of  heavy,  plump  grains, 
maturing  much  earlier  than  common  varieties.  Four  counties  in  Ohio 
give  also  fine  yields,  in  one  instance  doubling  the  old  varieties.  Quality 
of  flour,  superior.  In  Michigan  two  quarts  yielded  four  bushels.  A  farmer 
in  Illinois  did  not  raise  as  much  on  rich  land  as  on  poorer.  Not  all  those  who 
wish  to  raise  good  crops  of  buckwheat  remember  that  it  thrives  well  on 
the  commoner  soils,  drawing  a  large  portion  of  nutriment  from  the  atmos- 
phere on  account  of  its  abundance  of  leaves.  Professor  Daniells,  of 
Wisconsin,  states  his  experiment  as  follows : 

Eight  quart>8  of  seed,  weighing  13  ponncU,  were  sown  Juno  28,  npoii  72  square  rods 
of  grouiid.  The  growth  was  very  slow  on  account  of  dry  weather.  Harvested  Sep- 
tember 30,  not  niUy  ripe.  Weight  of  grain,  526^  pounds.  Yield  i)er  acre,  27} 
bushels.  One  bushel  weighs  46^  pounds.  The  yield  would  have  been  larger  had  it 
been  fully  ripe.  It  was  necessary  to  harvest  the  grain  when  we  did  to  prevent  killing 
by  frost.  Tlic  quality  of  the  flour,  or  the  amount  that  a  bushel  of  the  grain  yields,  has 
uot  been  tested. 

The  drawbacks  considered,  the  rated  ^ield  was  a  very  good  one,  when 
it  is  remembered  that  the  estimated  average  yield  per  acre  for  the  entire 
State  in  1872  was  17.5  bushels,  and  the  average  in  the  United  States  18.1 
bnshels  per  acre. 

In  Iowa  seven  pounds  yielded  thirty-iive  bushels  of  superior  grain — 
weight  considerably  greater  than  common.  In  Nemaha,  Kansas, 
sown  July  G,  harvested  October  9,  yielded  twenty-ibur  bushels  per  acre, 
weighing  iifty-two  pounds  per  bushel — superior  in  all  respects  to  other 
varieties;  Bourbon,  stood  the  dry  weather  well;  yielded  better  and 
rix)ened  two  weeks  earlier  than  the  common  variety. 

A£armer  of  Watauga  Ck>unty,  North  Carolina,  says  tbat  this  variety 
comes  to  x>erfection  in  so  much  sh(H*tor  time  than  the  old  that  it  must 
prove  very  valuable  to  that  part  of  the  State  where  a  large  portion  of 
the  population  depends  on  bucEwheat,  rye^  and  other  cereals  belonging 
to  the  high,  cold  latitudes.  In  Caswell  County,  notwithstanding  very 
late  sowing,  an  unpropitious  season,  and  attack  of  chinch-bugs,  foui* 
quarts  yielded  one  hundreds  A  South  Carolina  correspondent  is  satis- 
tied  tliat  in  that  climate  this  buckwheat  may  be  sown  advantageously  for 
pasturage,  and  that  an  ordinary  season  would  mature  the  grain  before 
frost.  In  Lumpkin,  Greorgia,  when  sown  July  4,  it  leTl  and  was 
rotted  by  the  first  frost  A  Mississippi  £a.nner  is  convinced  that  the 
grain  can  be  grown  in  that  State  if  j^nted  about  the  middle  of  Septem- 
ber, and  an  experimenter  in  Louisiana  is  of  the  opinion  that  it  ought  not 
to  be  sown  before  the  middle  or  last  of  August,  the  hot,  dr}-  seasons  of 
summer  endangering  its  growth.  In  Greene,  Tennessee,  sown  late 
in  July,  the  yield  was  twice  as  great  as  that  of  the  ordinary  ki    t* 

This  buckwheat  finds  a  good  home  on  the  Pacific  coast  as 
reports  from  California  and  OregoiL.    A  correspondent  writing : 
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latter  State  in  August  says:  ^^From  the  product  of  two  quarts  sown  in 
1872  I  have  now  two  acres  in  full  bloom,  as  fine  a  field  of  buckwheat  as 
I  ever  saw." 

GEASSES. 

A  journalist  of  the  Southern  States  truthfully  observes,  that  "there 
is  no  one  item  in  our  present  and  past  system  of  farm  economy  that 
requires  a  more  radical  change  than  that  of  grass-culture.  The  South 
is  covered  all  over  with  old  fields  and  brier  patches,  that  once  were  under 
successful  and  profitable  tillage,  but  which  now,  from  the  scarcity  and 
unreliability  of  labor,  the  proprietors  find  it  impossible  to  cultivate  in 
any  of  the  ordinary  farm-crops  of  the  South."  To  meet  this  want,  by 
introducing  into  various  parts  of  the  South  seeds  of  varieties  considered 
adaptive,  has  been  an  endeavor  of  the  Department.  Last  year  were 
distributed  the  Bromus  Schraderiy  an  annual,  well  adapted  to  foddering, 
the  Italian  rye-grass,  {Lolium  perennCy  var.  Italicum^)  and  alfalfa,  {Medi- 
cage  sativa;)  also,  to  a  limited  extent,  red  clover  and  blue-grass.  The 
distribution  was  continued  this  year,  and  included  other  varieties.  That 
alfalfa,  known  also  as  Lucerne  and  as  Chili  clover,  would  well  answer 
the  purposes  of  the  South,  admits  of  no  doubt.  Before  the  late  war 
effort  was  made  to  introduce  it,  and  in  many  cases  with  marked  success. 
The  writer  quoted  above  cordially  and  emphatically  indorses  all  that 
has  been  or  can  be  said  in  £ivor  of  this  grass  as  a  soiling  and  hay-pro- 
ducing plant  for  the  South.  More  attention  has  been  given  in  Califor- 
nia to  the  cultivation  of  alfalfa  than  anywhere  else  in  this  country,  and 
from  that  source,  therefore,  we  are  indebted  for  many  suggestions  as  to 
its  habits  and  the  best  methods  of  treating  it.  We  add  some  references 
to  Alfalfa,  drawn  from  current  sources,  making  them  as  brief  as  possible. 

Alabama. — ^Although  on  new,  clean  land  alfalfa  does  very  well  broad- 
cast, experience  demonstrates  that  under  all  circumstances  it  does  a 
great  deal  better  in  drills.  Until  two  years  old  it  is  rather  a  slow 
grower,  and  needs  the  assistance  of  occasional  cultivation  to  bring  it 
forward  successfully  in  its  contest  with  Crab-grass  and  dry  weather. 
In  broadcast  seeding  this  assistance  is,  of  course,  out  of  the  question.  In 
drills,  from  eighteen  inches  to  two  feet  apart,  it  is  easily  practicable.  When 
once  a  good  stand  is  secured  it  will,  in  most  instances,  take  care  of  itself, 
and  will  not  require  reseeding  for  several  years — perhaps  five  or  six. 
The  land  should  be  deep  and  rich  and  plentifully  supplied  with  lime. 

California. — The  roots  are  not  of  the  fibrous  and  woody  nature  of  the 
other  grasses.  Hogs  feed  upon  them  with  the  greatest  avidity,  and  often 
follow  them  down  to  the  depth  of  two  iQ^et  or  more,  although  this  by  no 
means  destroys  their  vitality.  Its  peculiar  home  seems  to  be  in  a  warm, 
dry  climate,  where  the  ground  never  freezes,  and  frosts  rarely,  if  ever, 
occur.  It  does  best  in  a  weU-drained  and  friable  alluvial  soil,  with  a 
penetrable  subsoil  of  an  argillaceous  nature.  In  this  climate  it  may  be 
mown  six  times,  or  oftener,  each  year,  and  be  depastured  during  the 
winter,  or  for  a  period  of  three  months.  When  young  it  is  extremely 
delicate,  and  should  be  sown  in  connection  with  barley  or  wheat.  When 
this  is  removed  it  will  generally  be  found  to  have  attained  the  height  of 
two  inches,  and  thereafter  the  surface  requires  to  be  kept  moist  by  irri- 
gation, as  the  roots  have  little  penetration,  and  the  young  plants  would 
otherwise  soon  wither  on  exposure  to  the  sun.  The  second  year  it  is 
able  to  take  care  of  itself,  and  the  fourth  it  arrives  at  full  bearing.  The 
roots  then  ramify  so  widely  and  reach  to  such  a  depth  that  it  is  able  to 
bid  defiance  to  drought.  It  does  not  begin  to  fail  in  productiveness  in 
I    \  than  five  years.    When  this  ocours  it  may  often  be  restored  to  its 
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origiual  vitality  by  plowiDg  and  thoroughly  pulverizing  of  the  sur 
face ;  the  portion  of  the  roots  remaining  below  the  reach  of  the  plow 
will  put  forth  fresh  shoots  and  the  field  be  soon  again  carpeted  with 
verdure.  When  this  grass  is  generally  cultivated  in  the  warmer  cli- 
mates, the  northern  and  more  temperate  regions  of  this  continent  will 
lose  their  present  reputed  superiority  in  stock-raising.  They  have 
hitherto  retained  it  because  no  species  of  grass  known  would  retain  its 
vitality  during  the  long  hot  summers  of  the  semi-tropical  and  tropical 
climates.  Alfalfa  has  this  desirable  peculiarity,  joined  to  more  than 
twice  the  productiveness  of  any  northern  grass. 

The  freshet  of  last  winter  cut  away  the  bank  of  a  creek,  exposing  a 
section  of  an  alfalfa-field.  The  roots  of  the  plant  had  penetrated  to  a  depth 
of  from  12  to  20  feet,  and  were  exposed  by  the  washing  away  of  the  bank 
from  the  surface  to  the  water-line.  The  diameter  of  the  root  at  the 
.crown  on  the  siui'ace  varies  from  an  eighth  to  half  an  inch.  They  taper 
gradually  to  the  lower  end,  from  which  a  cluster  of  roots  or  feeders  put 
out.  In  the  section  exposed  the  roots  were  close  together,  but  entirely 
disconnected,  each  one  growing  straight  through  the  soil  to  the  water, 
and  producing  on  the  si^ace  a  luxuriant  branch  of  alfalfa,  which  keeps 
green  the  year  round.  A  farmer  near  San  Jos6  sowed  three  and  a  half 
acres  with  alfalfa  in  February,  and  in  September  it  was  producing  feed 
enough  to  sustain  six  milch-cows.  Up  to  that  time  it  had  been  cut 
twice.  He  thinks  that  ten  cows  may  be  supported  when  the  grass  has 
become  fully  established.  A  gentleman  who  has  noted  the  cultivation 
of  this  plant  in  California  for  twenty  years  has  in  no  instance  seen  it 
succeed  without  irrigation  except  upon  alluvial  soils,  such  as  are  found 
in  the  low  flats  along  the  margins  of  rivers.  The  conditions  of  successful 
cultivation  are  a  friable,  mellow,  moist  soil,  easily  penetrated  by  the 
long  tap-roots,  which  should  find  a  permanent  supply  of  water  at  a  depth 
of  not  more  than  six  to  eight,  and  not  less  than  three  feet ;  the  land 
should  be  thoroughly  plowed  and  the  surface-crust  well  pulverized,  and 
about  fifteen  i)Ounds  of  clean  seed  sown  per  acre  and  brushed  in,  but 
not  covered  too  deep.    The  sowing  should  be  just  before  a  rain-fall. 

Nevada. — ^The  soil  and  climate  of  Nevada  seem  to  be  particularly 
adapted  to  this  plant.  The  subsoil  is  well  drained,  and  every  acre  of 
sage-brush  land  that  can  be  irrigated  after  the  alfalfa  has -become  estab- 
lished, say  two  or  three  years  old,  will  produce  from  two  to  four  times  as 
much  hay  as  the  best  bottom-lands.  The  sage-brush  land  is  rich  in 
mineral  plant-food,  in  consequence  of  there  not  being  rain  enough  to 
wash  it  out  of  the  soil  and  carry  it  away  to  the  sea.  A  soil  which  seems 
to  be  destitute  of  vegetable  matter  avUI,  when  sown  with  alfalfa,  in  a 
few  years,  be  converted  into  a  rich,  black  loam,  filled  with  vegetable 
mold.  The  soil  on  land  which  is  sown  to  grain  is  sometimes  blown 
away  to  the  depth  to  which  it  is  plowed,  while  land  which  is  laid  down 
to  alfalfa  is  constantly  catching  and  retaining  it.  In  one  instance  a 
piece  of  land  which  was  once  rough  and  rocky  was  sown  with  alfalfa. ; 
now  the  rough  places  are  smooth  and  the  rocks  are  covered  up  with  a 
fine,  black  loam. 

It  is  hoped  that  the  trials  of  this  valuable  plant  now  being  made,  and 
those  which  will  be  undertaken  during  the  season  of  187^74  in  the 
Southern  States,  will  afford  particulars  both  of  interest  and  profit  for  the 
report  following  the  present  one. 

GumEA  GRASS. — The  Department  procured  from  Jamaica,  West 
Indies,  a  supply  of  seeds  of  this  grass  as  commonly  known,  and  dis- 
tributed it  in  the  fall  of  this  year.  Hon.  Thomas  Pearne,  United  States 
consul  at  Kingston,  through  whose  agency  €he  seed  was  purchased, 
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gays  in  regard  to  it,  that  of  the  two  kinds  of  grasses  grown  ou  the 
island  almost  exclusively  (Bermuda  and  Guinea)  the  Guinea  is  cultivated 
the  more  extensively.  It  grows  tall  and  rank,  reaching  the  height  ot 
eight  or  ten  feet,  when  mature,  and  yields  a  coarse  seed,  very  much 
resembling  millet.  It  grows  anywhere  on  the  island,  up  to  the  toj)  of 
the  highest  mountains,  growing  rankest  where  the  rain-fall  is  most 
abundant.  In  Saint  Mary'sParish,  which  has  more  rahi  than  any  other, 
it  is  coarser  than  when  grown  in  other  parts.  It  grows  in  bunches,  like 
the  buffalo-grass  of  the  western  plains.  It  is  cultivated  by  "sets,"  and 
from  the  seed.  A  few  bunches  set  out  in  a  field  will  soon  thickly  cover 
the  whole,  gi'owing  very  rapidly.  Horses,  cattle,  sheep,  goats,  and  hogs 
fatten  well  upon  it. 

In  the  report  of  the  Patent-Office  on  agriculture,  for  1849,  this  grass 
was  referred  to  by  a  farmer  of  Hempstead  Countj',  Arkansas,  as  follows : 

All  the  vaidcties  of  meadow-grasses  that  are  so  much  estecmeil  in  a  more  northern 
latitade  have  nearly  failed  here  by  reason  of  the  long-contmned  droughts  and  the  heat 
of  onr  summers.  To  obtain  a  grass  suited  to  our  wants  bas  long  been  a  desideratum, 
and  I  beUeve  from  an  exx>erience  of  seven  years  that  it  has  at  last  been  discoyered. 
This  is  the  Guinea  grass.  It  is  a  native  of  Africa,  and  was  first  imported  into  the 
island  of  Jamaica  by  the  governor,  as  a  bird-seed.  It  was  there  prox>a^ted,  and  has 
become  a  very  important  article  of  provender  and  pasture  for  every  find  of  stock, 
considered  second  only  in  value  to  the  sugar-cane.  It  was  introduced  two  years  ago 
into  Louisiana,  where  it  is  highly  valued  ror  soiling  and  for  hay.  On  rich,  dry  ground 
it  grows  to  the  height  of  eight  feet,  and  may  be  cut  when  four  feet  high  four  tunes  in 
a  season,  yielding  two  tons  per  acre  at  each  cutting.  I  consider  it  equal  to  the  best 
cured  coiii-blades  of  equal  weight.  It  is  best  propagated  by  the  roots,  which  resemble 
those  of  the  ca/amtM-^ach  joint  sending  up  a  tuxt  of  blades.  The  roots  extend  deep 
and  wide,  occupying  all  the  ground  as  deep  as  the  soil  is  loosened,  and  are  equal  to 
artichokes  as  food  for  hogs. 

Gopcerning  the  origin  of  the  grass,  Mr.  Pearne  gives  the  same  account. 
Lonn  Blodgett,  in  the  Agricultural  Iiei>ort  for  1853,  (article  Clima- 
tology,) says : 

Agriculturists  at  the  South  have  scarcely  been  successful  in  the  attention  hitherto 
given  to  the  valuable  grasses.  There  cultivation  is  less  a  necessity  of  plantation 
management  than  of  farm  occupation,  as  at  the  North,  and  it  only  becomes  impera- 
tively such  when  the  preservation  of  the  soil  from  washing  and  exhaustion  becomes 
necessary.  Such  is,  at  present,  the  state  of  much  of  the  ciutivated  area  at  the  South, 
and  it  is  of  the  first  importance  to  know  whether  the  x>ermanent  grass  covering  <tf  the 
soil  may  bo  attained  by  any  possible  means. 

The  normal  range  of  the  grasses,  strictly  speaking,  is  not  so  far  south.  Their  native 
climates  are  north  of  the  native  grain  districts,  and  in  cooler  and  more  humid  atmos- 
pheres, while  the  southern  part  of  the  United  States  has  a  tropical  summer,  and  lies 
on  the  opposite  side  of  the  climatological  limit.  We  cannot  anticipate  success  in 
grasses  taken  from  the  colder  extreme  in  this  opposite  position,  and  x>robably  very 
little  for  those  adapted  to  dry  climates,  whether  warm  or  cold.  The  source  slioidd  be 
tropical ;  and  such  has,  indeed,  been  the  origin  of  many  si>ecies  introduced  and  cul- 
tivated to  some  extent  at  the  South.  The  Guinea  grass  (Molais  poJygamnm)  is  of  this 
sort,  and  the  Bermuda  grass,  {Digitaria  dactylon,) 

Flint,  in  his  work  on  grasses,  adopts  these  and  other  paragraphs  of 
the  same  import,  only  substituting  other  botanical  names,  designating 
Guinea  grass  as  Sorghum  vulgare^  and  Bermuda  as  Cynodon  daotylon. 

In  Chambers'  Encyclopedia  this  grass,  as  Fanieum  mcmmum,  and  of 
the  same  genus  with  millet,  is  described  as  a  native  of  the  west  of 
Africa,  but  now  naturalized  and  extensively  cultivated  in  the  West 
Indies  and  Southern  States  of  Amerioa.  "It  does  not  perish  even  in  the 
winters  of  Britain,  but  is  not  luxuriant  and  productive,  as  in  warmer 
climates.  Its  height,  in  favorable  moist  situations,  is  from  five  to  ten 
feet^  in  dry  grounds,  it  is  smaller;  it  has  a  much-branched  and  spread- 
ing panicle,  long  flat  leaves,  and  a  somewhat  creeping  root  In  countries 
favorable  to  its  growth,  it  is  very  valuable  as  food  for  cattle.    Other 
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species  of  the  same  genus  are  among  the  most  useful  pasture  and  forage 
grasses  of  tropical  countries." 

A.  correspondent  of  the  Soutberu  (Georgia)  Cultivator,  \vTiting  from 
Alabama,  August,  1873,  relates  that  he  had  just  visited  a  plantation  on 
which  the  Guinea  grass  (known  there  as  the  Johnson)  had  been  grow- 
ing for  twenty-five  years.  It  had  been  looked  upon  as  a  curse  upon  the 
plantation,  and  one  that  could  not  bo  got  rid  of.  A  trial  of  it  was  made 
by  livery  men  of  a  neighboring  town  in  their  stables.  After  feed- 
ing it  a  month  these  gentlemen  were  satisfied  as  to  its  superiority  for 
their  purposes  over  any  hay  they  had  yet  been  able  to  get.  "One  stable 
alone  agreed  to  take  all  brought  in,  if  it  were  five  hundred  bales, 
asserting  that  it  was  not  only  the  very  best  hay,  but  acted  finely  upon 
the  bowels,  keeping  them  in  a  much  healthier  condition  than  the  ordi- 
nary hay;  it  sold  readily  at  $30  per  ton."  As  to  its  characteristics, 
he  says  that  the  grass  comes  up  in  the  spring  both  from  seed  and  root, 
and  by  the  middle  of  April  there  is  a  fine  pasture,  which  cattle  and 
liorses  feed  upon  with  greediness.  On  good  slough-lands  by  the  middle 
of  May  generally  a  ton  per  aero  can  be  got,  and  one  ton  a  month  up  to 
the  time  of  frost — averaging  from  five  to  six  tons  during  a  season.  In 
the  case  of  the  plantation  referred  to,  the  planter,  with  the  assistance 
of  two  hands,  made  $200  during  the  interim  from  fodder-pulling  till 
cotton-picking  season.  "Though  the  grass  *dies  down^  in  the  winter, 
cattle  and  sheep  do  finely  on  it ;  far  down  under  the  debris  of  summer 
growth  it  remains  tender  and  sweet  all  winter,  and  you  often  find  a  cow 
buried  to  the  shoulders  hunting  it." 

The  editor  of  the  Cultivator,  referring  to  this,  calls  the  grass  Sorghtim 
halapensej  and  says  that  his  own  experience  confirms  the  observations  of 
the  correspondent.    Quoting  the  paragraph : 

It  is  cert-ainly  »  j)e«t  in  tho  same  sense  as  Bermuda  grass,  possessing,  like  tbo 
latter,  undergronnd  stems  by  which  it  is  rapidly  scattered  if  tho  land  is  i>lowed» 
and  from  which  stems  spring  up  above  ground  very  rapidly  when  the  previous  growth 
is  cut  down.  It  comes  up  very  early  in  the  season,  and  if  cut  down  continues  to  shoot 
up  through  the  summer  with  great  rapidity.  A  few  years  ago  we  thought  it  valueless 
for  stock-feed,  our  horses  seeming  not  to  relish  it,  but  we  have  since  discovered  that  if 
cut  hefore  iitt  stetM  arc  fuUtf  formed,  or  rather  Just  as  the  latter  begin  to  shoot  up, 
stock  relish  it  very  much,  and,  judginc  from  the  condition  of  those  fed  upon  it,  the 
grass  must  be  nuito  as  nutritious  as  other  grasses.  For  summer  soiling  wc  can  there- 
fore recommend  it — ^for  grazing  purposes  we  hare  no  experience. 

As  reported  to  the  Department  during  the  present  year,  Guinea  grass 
is  the  only  grazing  or  hay  grass  used  in  Bibb  County,  Alabama,  where, 
with  four  cuttings,  it  yields  four  tons  per  acre,  and  is  very  much  rel- 
ished by  horses  and  cattle. 

In  several  of  the  more  recent  numbers  of  the  monthly  reports  of  this 
Department  statements  of  correspondents  and  others  concerning  this 
grass  were  published.  To  some  of  these  it  may  not  be  inappropriate 
again  to  refer  in  this  article. 

Mr.  0.  Coddrington,  of  Florida,  formerly  of  Jamaica,  says : 

Oncoming  to  Florida,  I  i)€rceivcd  at  once  that  the  great  want  of  the  State  was  a 
good  grass  to  suit  the  climate.  I  wrote  t'O  Jamaica  for  some  seeds  of  the  hardiest  va- 
riety, called  there  tho  "  Saint  Mary's  grass."  This  I  planted  in  tho  Rpring  of  1872, 
and  got  about  twelve  plants  to  grow.  As  fast  as  the  roots  got  sufficiently  large,  I  tools 
them  up,  separated  them,  and  rcpliuited,  some  roots  giving  mo  twenty-five  to  thirty 
plants  ;  but  I  found  that  the  planting  should  be  done  immediately  after  a  heavy  rain, 
when  the  earth  is  quite  wet.  I  continued  this  operation  until  September,  when  I  al- 
lowed the  plants  to  go  to  seed.  Part  of  the  seed  I  gathered,  and  left  some  to  drop. 
The  plant  stood  several  severe  frosts  before  the  grass  was  killed.  I  then  cut  it  off  and 
found  stock  even  then  ate  it  with  avidity.  This  spring  the  old  roots  sprouted  again, 
and  all  around  them  innimierable  young  plants  came  up  from  the  seed  that  had  heen 
sown  the  last  autumn.    I  continued  the  same  system  the  summer  following  (1873)  that 
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I  did  with  my  plants  in  1872,  "witli  perfect  success.  Others  who  procured  plants  from 
mo,  and  have  followed  directions,  have  also  succeeded,  and  it  now  only  requires  enter- 
prise to  make  this  State  the  grazing  State  of  theUnion,  for  the  success  of  the  grass  I 
consider  established  beyond  a  doubt.  The  land  I  used  was  the  poorest,  worn-out  pine 
land — ^too  poor  even  to  grow  sweet-potatoes.  I  had  the  grass  8  feet  high  in  some 
places,  and  I  cut  some  of  it  three  times  during  the  summer. 

Mr.  Adams,  of  Jacksonville,  Fla.,  says : 

It  does  not  "plant"  or  spread  from  tho  root  during  the  first  season  as  much  as  I  ex- 
pected, gQiowing  that  probably  the  best  way  to  start  a  field  is  by  broadcast  or  drill 
sowing.  But  as  to  it«  adaptability  to  the  climate  and  soil  of  the  South,  and  of  Florida 
especially,  (where  the  greatest  agricultural  need  is  confessedly  a  grass  that  will  bear 
sun  and  drought,)  I  have  not  a  shadow  of  doubt.  In  two-thirds  of  the  northern  and 
southern  extent  of  the  State  cattle  are  raised  without  any  feed  or  care  except  grazing 
at  large ;  yet  there  is  an  annual  ratio  of  increase  of  more  than  30per  cent.,  so  that 
with  an  available  grass  to  supplement  the  natural  or  wild  grasses,  Florida  is  bound  to 
be  an  important  cattle  and  stock  raising  State. 

This  grass  is  cultivated  with  very  satisfactory  results  in  Alabama. 
A  Greensboro'  correspondent  says  it  should  never  be  allowed  to  go  to 
seed  before  cutting,  as  it  is  then  too  hard  and  woody  for  good  hay,  but 
ought  to  be  cut  when  from  two  to  three  feet  high.  It  then  makes  a  pal- 
atable, nutritious  hay,  of  which  all  kinds  of  stock  are  very  fond. 

In  his  report  of  experiments  on  the  Madras  (India)  experimental  farm, 
1873,  the  superintendent,  Mr.  Eobertspn,  gives  the  following  as  the 
methods  pursued  by  him  in  the  cultivation  of  Guinea  grass : 

Plow,  scarify,  and  weed  the  land  thoroughlj^ :  harrow^  roll,  and  pulverize  to  a  fine 
tilth ;  then  ridge  with  the  plow,  making  the  ridges  at  distances  of  about  2  feet.  Ma- 
nure is  then  8i)road  in  tho  open  furrow  between  the  ridges.  The  plow  is  then  passed 
along  the  line  of  the  ridges,  splitting  them  in  the  center,  and  tlux)wing  the  soil  over 
the  manure  on  either  side.  The  cham-harrow  or  the  roller  is  then  passed  along  over 
the  surface  of  the  ridges  to  consolidate  them,  and  the  plants  (obtained  by  dividing 
into  several  parts  old  tussocks  from  another  field)  are  planted  on  the  ridge  on  the  first 
showery  day  afterward,  care  being  taken  that  they  are  planted  uniformly  at  a  distance 
of  2  feet  apart  in  each  direction ;  thus  admitting  of  the  plow  beins  used  between  the 
lines  of  plants  and  across  these  lines  at  right  angles.  The  after-cmtivation  is  simple ; 
little  weeding  is  required  if  the  crop  was  weU  manured  at  planting,  but  it  is  advisable 
to  pass  the  xnow  or  cultivator  occasionaUy  through  and  across  the  crop,  as  the  ab- 
sorptive powers  of  tho  soil  can  in  this  way  be  kept  up.  This  plowing  or  cultivating 
should  be  repeated  at  any  rate  once  after  the  removing  of  each  cutting.  A  dressing 
of  fold-yard  manure  should  be  applied  between  the  plants  and  plowed  in  at  least 
once  a  year.  Before  the  end  of  the  second  year  the  plants,  from  frequent  cutting,  wiU 
have  formed  large  tussocks.  These  must  be  reduced  by  simply  chopping  with  a  hoe 
or  spade.  We  imd  it  best  to  make  two  cuts  across  the  tussocks  at  right  angles  to 
each  other,  thus  dividing  it  into  four  parts.  Of  these,  three  are  removed,  and  form 
excellent  bedding  for  the  cattle-stalls,  the  fourth  lemainiag  to  perpetuate  the  crop. 
In  this  wa}"*  there  is  no  necessity  to  remove  the  plants  to  other  ground,  but  care  must 
be  exercised  to  sec  that  the  soil  ia  properly  manured,  as  a  crop  vmich  yieldjs  such  large 
returns  must  necessarily  make  largo  demands  on  the  soil. 

As  to  its  uses  the  report  says : 

The  fodder  can  bo  used  for  all  kinds  of  stock ;  at  first  it'seems  to  disturb  the  diges- 
tive organs  of  some  animals,  but  this  is  only  temporary.  I  have  fed  cattle  and  sheep 
on  it  cxclu»ivch/  for  monthSy  not  onljr  without  any  ill  cfBects,  but  with  the  most  satisfac- 
tory results.  I  have  found  our  Guinea-grass  field  a  capital  place  in  yrhich  to  graze  our 
working  cattle  during  the  hot  season,  and  for  the  ewes  with  young  lambs  I  could 
scarcely  desue  a  better  pasture.  It  produces  such  an  abundant  flow  of  milk  in  the 
owes,  without,  what  is  common  in  such  cases,  disturbing  the  health  of  ei^er  mother 
or  lamb. 
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THE  DAIRY. 


DAIRYING  IN  NEW  YORK. 


•The  census  of  1870  reported  the  number  of  cheese  factories  in  the 
United  States  at  1,313.  of  which  818,  or  nearly  two-thirds,  were  in  the 
State  of  New  York.  The  factory  and  farm  cheese  product  of  the  State 
was  in  similar  proportion  to  the  entire  make  of  the  country,  while  its 
proportion  of  the  entire  butter-product  was  more  than  one-mth.  These 
compared  statistics  will  serve  to  illustrate  the  controlling  position  held 
by  New  York  in  respect  to  the  general  dairy  interest. 

At  the  meeting  of  the  New  York  State  Dairymen's  Association,  iu 
December,  1873,  the  president  of  the  association,  Mr.  X.  A.  Willard, 
said  that  the  year  had  not  been  a  very  prosperous  one  for  dairymen. 
Prices  had  not  been  sufficiently  large  to  leave  much  margin,  oven  had 
the  season  been  an  ordinarily  good  one.  Furthermore,  drought  in  May 
and  June,  short  feed,  and  the  early  approach  of  cold  weather  in  autumn 
had  resulted  in  a  large  reduction  of  the  average  yield  of  milk.  As  to 
prospective  prices,  there  was  not  much  probability  of  their  advancing 
beyond  the  governing  prices  of  1873.  Still  dairy  goods  have  tiiis 
advantage,  that  their  market- value  is  less  fluctuating  than  that  of  other 
agricultmral  staples  j  in  spite  of  the  discouragements  of  the  year,  dair^^- 
ing,  speaking  in  general  terms,  appears  to  be  quite  as  remunerative  as 
other  branches  of  agriculture.  Mr.  Willard  expressed  the  opinion  that 
the  business  is  not  Ukely  to  be  overdone  for  some  years  to  come.  Not- 
withstanding dairying  is  being  extended  into  new  districts,  consumers 
are  increasing  in  equal  degree.  An  annual  immigration  of  half  a 
million  adds  very  sensibly  to  the  home  demand,  at  the  same  time  that 
England  is  enlarging  her  calls.  The  New  York  cheese  of  1873  was  the 
finest  and  best  flavored  ever  turned  out  by  the  factories  of  the  State, 
and  this  fact  gives  encouraging  evidence  of  improvement  in  production. 
*  Official  statements  show  a  great  increase  in  our  cheese  exports,  which 
are  exhibited  at  91,358,077  pounds  for  the  year  ending  December  31, 
1873,  against  65,459,462  pounds  for  the  year  1872. 

NEED  OP  SCIENTIFIC  INVESTIGATION. 

In  an  address  before  the  New  York  Association,  Mr.  J.  Stanton  Grould 
urged  the  importance  of  a  thorough  investigation  into  the  changes  of 
structure  which  take  place  during  the  processes  of  cheese-making,  sug- 
gested the  raising  of  a  fund  for  a  commission  of  scientists  to  prosecute  re- 
search on  the  subject,  and  also  recommended  the  theme  to  the  attention  of 
professors  and  students  of  agricultural  colleges.  Dairymen  are  very 
imperfectly  informed  as  to  the  chemical  nature  of  these  changes,  and 
consequently  are  unable  sufficiently  to  control  them,  under  J;he  various 
influences  to  which  that  sensitive  substance,  milk,  is  exposed.  Every 
step  in  the  formation  of  cheese  and  butter  should  be  thoroughly  under- 
stood and  guarded  by  exact  tests,  and  when  such  knowledge  is  put  in 
the  possession  of  manufacturers  they  will  be  able  to  secure  a  great 
advance  in  the  quality,  and  therefore  in  the  price,  of  their  goods. 

In  the  mean  time  it  is  to  be  regretted  that  many  dairymen  acknowl- 
edging in  theory  the  need  of  peifect  cleanliness  in  handling  milk,  and 
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the  necessity  of  preserving  it  from  exposure  to  impure  odors,  are  yet 
careless  in  practice,  seemiugas  it  were  to  expect  some^pecial  interposition 
of  Providence  to  prevent  the  character  of  their  goods  from  being  lowered 
in  coDsequeuce  of  violation  of  natural  law. 

THE  APPLICATION  OF  HEAT  IN  CHEESE-MAKING. 

Mr.  L.  B.  Arnold  said  that  the  cheese  of  different  districts  varies  in 
quality  according  to  circumstances  of  feed,  water,  and  practice  of  mak- 
ing, and  oue  cause  of  variation  in  quality  is  the  fact  that  manufactQrers 
often  consult  their  own  fancy  rather  than  the  taste  of  the  general  public. 
It  is  desirable  that  dairy  associations  should  collect  samples  and  fix  upon 
general  standards  of  quality  in  order  that  a  more  uniform  article  should 
be  placed  upon  the  market. 

In  the  different  modifications  of  practice  the  management  of  heat  is 
an  essential  element.  Its  general  effect  is  to  hasten  fermentation.  In 
making  fine  cheese  it  is  important  that  the  application  of  heat  should 
be  equalized  throughout  the  whole  mass  ^  but  at  present  we  lack  a  system 
by  which  there  can  be  secured  a  perfectly  even  diffusion  of  heat  through- 
out all  the  curd.  Two  defects  are  often  found  in  cheese  manufacture, 
tending  to  an  uneven  diffusion  of  heat,  namely,  not  cutting  the  curd  in 
equal  pieces,  and  not  cutting  sufficiently  fine.  The  necessity  of  good 
curd  is  not  suf&ciently  appreciatcil  by  the  dairy  community.  Mr.  Arnold 
added  that  Lewis  County  factories  sold  cheese  at  1  cent  to  1^  cent  less 
than  Herkimer  and  Oneida  factories,  and  this  inferioritv  of  price  was 
the  result  of  want  of  care  in  the  application  of  heat,  ^e  difference 
could  not  be  charged  to  grasses  or  climate.  In  lierkimer  County  makers 
cut  finer  and  are  more  particular  to  keep  an  even  temperature  through- 
out the  whole  mass.  But  in  Lewis  County,  in. examining  t^e  curd  the 
outer  part  was  found  too  hard,  while  underneath  the  substance  was  soft^ 
curd  in  this  state  cannot  be  worked  into  fine  cheese.  In  the  curiug>room 
were  observed  evidences  of  fermentation,  the  consequence  of  improper 
curd.  He  himself  sets  at  90^,  maintaining  the  temperature  as  near  that 
ix)int  as  possibles  by  covering.  If  the  milk  is  set  at  80^  more  rennet 
must  be  used  to  hasten  the  cheese  through  its  fermentation.  The  great 
defect  of  the  day  is  in  keeping  quality.  Quite  commonly  a  large  amount 
of  rennet  is  used,  not  always  pure,  and  consequently  the  cheese  has  a 
rank  smell.  Uniform  temperatures  should  be  maintained  in  making  and 
curing;  if  cheese  suffers  a  chill  in  three  days  from  the  press  it  acquires 
a  bitterness  that  cannot  be  remedied.  With  regard  to  wastage  from 
fine  cutting  of  curd,  Mr.  Arnohl  thinks  that  methods  are  attainable  by 
which,  substantially  preventing  loss  of  heat  from  any  part  of  the  vat, 
the  curd  may  be  ripened  for  the  press  without  cutting  at  all,  securing 
advantage  in  economy  of  labor,  and  in  weight  and  richness.  He  has 
seen  cheese  of  good  quality  made  in  this  manner. 

FLOATING-  CURDS. 

In  the  course  of  discussion  Mr.  W.  S.  Blaisdell,  of  Cherry  Creek,  in- 
quired if  re^illy  fine  cheese  could  be  made  from  floating  curds,  adding 
that  some  makers  claimed  to  manage  them  easily  and  to  find  them  not 
detrimental  to  quality  of  cheese.  Mr.  Arnold  replied  that  his  views  on 
floating  curds  had  changed.  He  had  once  supposed  them  the  result  of 
a  putrefactive  ])ro(!e8S,  but  applied  tests  had  shown  a  decided  acid 
reaction.  Examination  shows  an  animal  odor  constantly  forming  and 
escaping  that  is  indicative,  not  of  putrefaction,  properly  speaking,  but 
of  a  change  of  condition  in  the  albuminoids  for  which  no  sufficient  name 
as  yet  exists.  Tainted  milk  seems  to  be  susceptible  of  better  control 
by  skillful. cheese-makers  than  we  had  once  supposed. 
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COMPETITION  INOITINQ  TO  IMPROVEMENT. 

The  suggestions  toward  an  improved  praotico  oflered  at  the  meeting  of 
the  New  York  Association  are  entorced  by  the  present  aspects  of  the  dairy 
trade.  Kotwithstauding  the  introduction  of  the  cheese-factory  system 
into  England,  our  e;cport  business  has  little  to  foar  from  daity  operations 
there,  taking  into  view  the  comparatively  high  cost  of  milk  and  other 
agricultural  limitations  existing  in  that  country.  But  we  have  a  neigh- 
bor who  is  entering  into  rivalry  with  us  in  the  British  market,  nam^, 
Canada,  which  within  a  few  years  has  followed  our  lead  in  the  factory 
system.  Her  exports  of  cheese  to  Great  Britain,  which  in  the  year 
ending  June  30, 1865.  amounted  to  about  740,000  pounds,  reached  in  the 
year  ending  June  30,  1872,  the  amount  of  16,424,025  pounds^  (for  the 
Dominion  of  Canada,  chiefly  from  the  province  of  Quebec,)  or  nearly 
one-fourth  the  amount  of  our  cheese  export  for  that  year.  Her  product 
is  improving  in  character,  and  the  cost  of  producing  is  less  than  with 
us.  Skill  in  handling  and  superiority  of  quality  are  required  on  our 
part  to  oJQ&et  her  partial  advantage. 

DEVEl^OPMENT  OF  THE  HO^IE  MABKET. 

Leading  dairymen  hold  forth  another  inducement  for  securing  all 
attainable  means  for  improvement  of  cheese  manutacture,  the  hope  ot 
developing  that  immense  home  field  in  which  demand  is  now  relatively 
inactive.  To  this  end  the  first  requisite  which  suggests  itself  is  a  marked 
improvement  in  quality  and  uniformity  of  make.  Yet,  under  current 
conditions,  there  are  ditBculties  in  the  way  of  a  f  apid  enlargement  of  the 
home  demand.  The  English  and  American  fields  of  consumption  call 
for  different  qualities  of  cheese,  the  former  asking  for  a  cheese  of  firmer 
texture  and  more  matured  quality  than  the  latter.  In  this  country  no 
one  region  at  present  absorbs  any  considerable  quantity  j  therefore 
manufo^turers  generally  find  it  more  convenient  .to  work  for  the  large 
foreign  market  than  to  make  special  effort  to  supply  the  retail  trade  at 
home  with  a  good  article  suited  to  local  tastes.  It  is  believed  that 
these  conditions  of  the  trade  have  greatly  impeded  the  growth  of 
cheese  consumption  in  this  country.  Experts  declare  that  our  best 
cheese  is  sent  abrocod  to  strengthen  American  reputation  in  the  foreign 
market,«iud  that  the  retail  business  here  has  been  largely  stocked  with 
inferior  articles ;  indeed,  that  a  great  proportion  of  the  cheese  retailed 
in  this  country  has  been  little  better  than  imperfectly  dried  curd,  iiyu- 
rious  to  digestion,  and  therefore  favoring  the  notion  that  cheese  generiuly 
is  an  unhealthfnl  article  of  food. 

DAIBYINO  IN  THE  NORTHWEST. 

At  the  meeting  of  the  Northwestern  Dairymen's  Association,  at 
Whitewater,  Wisconsin,  in  January,  1873,  Mr.  W.  D.  Hoard  said  that 
in  1865  there  were  but  30  dairy  factories  in  Wisconsin,  and  in  October, 
1872,  the  number  had  reached  150 ;  there  had  been  a  similar  increase  in 
Illinois,  and  a  smaller  one  in  Michigan,  Iowa,  and  Minnesota.  Wisconsin 
alone  in  1873  produced  between  six  and  seven  million  pounds  of  cheese. 
Until  that  year  but  little  cheese  was  sent  from  those  States  to  foreign 
markets;  the  product  went  chiefly  to  southern  and  western  retail 
markets.  Production  is  now  largely  in  excess  of  local  demands ;  besides, 
the  latter  commonly  call  for  a  soft,  buttery  cheese,  an  article  which 
will  not  keep  well.  Such  markets  cannot  be  crowded.  Furthermore, 
local  freights  being  high,  a  large  expense  is  incurred  in  distributing  the 
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(;hees6.  lu  mamifactanng  the  Kortliwest  has  this  advantage,  namely, 
that  the  cost  can  be  reduced  to  a  lower  figure  than  the  expenses  of  eas^ 
eru  makers.  In  fitting  up  a  dairy-tarm  in  Wisconsin  not  more  than  one- 
half  the  capital  is  required  that  is  necessary  at  the  East,  and  the  ex- 
penses of  feeding  and  labor  are  smaller,  while  freights  to  Europe  are  but 
little  larger  than  the  New  York  figures.  The  Grand  Trunk  Railway,  in 
1872,  offered  to  carry  cheese  from  Milwaukee  to  Liverpool  for  95  cents, 
gold.  The  shipments  to  England  had  had  a  good  effect  in  stimulating 
the  offers  of  Chicago  dealers. 

Mr.  Hoard  urged  the  establishment  of  additional  dairy  markets  at 
convenient  points  in  dairy  districts,  and  pointed  out  the  advantages  of 
selling  at  such  centers  of  general  gathering  rather  than  at  individual 
factories,  showing  that  the  markets  already  existing  of  this  description 
had  sensibly  improved  sales  of  western  cheese. 

Dr.  Stone,  a  well-known  dealer  of  Elgin,  111.,  did  not  agree  with  Mr. 
Hoard  in  entertaining  a  controlling  preference  for  a  foreign  market. 
England  cannot  take  all  our  cheese,  and  while  the  losses  on  inferior 
dairy-products  in  the  West  amount  to  many  millions  of  dollars  yearly, 
the  western  market  is  never  overstocked  with  choice  qualities.  The 
home  markets  are  really  the  best,  and  should  be  mainly  relied  on,  although 
it  is  well  enough  to  have  some -other  outlet.  The  home  demand  shoidd 
be  sedulously  stimulated  by  offering  good  quaUties,  and  adapting  styles 
of  cheese  to  current  tastes.  Public  sentiment  must  be  brought  to  bear 
on  unfair  discrimination  in  local  freights,  but,  as  far  as  possible,  freight 
expenses  should  be  reduced  by  securing  markets  in  the  vicinity  of  pro- 
duction through  inducements  to  neighboring  merchants.  Obtaining  a 
good  field  at  home,  American  makers  will  not  be  dependent  on  the  Eng- 
lish market  and  will  be  secured  against  any  contingencies  which  may 
close  the  latter.  He  added  that,  in  order  to  prevention  of  irregularity  of 
market,  manufacturers  should  unite  in  sustaining  their  local  boards. 

The  cheese  product  of  Wisconsin  for  1873  is  placed  by  officers  of  the 
Dairymen's  Association  of  that  State  at  over  10,000,000  pounds.  The 
rapid  growth  of  cheese  manufacture  in  Wisconsin  is  illustrated  by  com- 
paring this  statement  with  the  census  statistics  of  1870,  showing  a  total 
cheese  product  of  3,288,581  pounds,  iucluding  1,591,798  pounds  from  bi 
factories. 

The  report  of  the  Northwestern  Dairymen's  Association  for  1873  fiir- 
nishes'thefoUowingparticulars  concerning  the  dairy  interest  in  StcHeitry 
County,  Illinois,  having  a  population  of  30,000 :  Kot  quite  seven  years 
ago  its  first  cheese-factory  was  erected,  and  now  the  county  contains  30 
cheese  and  butter  factories.  During  1873  there  were  worked  up,  in 
round  numbers,  17,000,000  pounds  of  mUk,  from  which  were  produced 
1,500,000  pounds  of  cheese  and  100,000  pounds  of  butter.  There  have 
also  been  shipped  1,000,000  pounds  of  milk  to  Chicago. 

CHARACTERISTICS  OF  RIPE  C^EESE. 

Mr.  Arnold  gives  the  following  characteristics  of  properly  ripened 
cheese :  Well  rii)ened  cheese  has  no  elasticity  when  pressed  with  the 
finger  -,  it  feels  as  if  breaking  under  the  pressure,  and  the  dent  remains : 
it  has  a  salvy,  oily  appearance  when  mashed  between  the  thumb  ana 
finger,  and  melts  on  the  tongue  like  a  ripe  pear ;  the  cut  surface  remains 
soft  and  oily  for  a  long  time,  not  readily  drying  up.  Unripe  cheese,  on 
the  contrary,  is  elastic  when  pressed;  h£^d  or  tough  when  mashed 
between  thumb  and  finger  ;•  soon  dries  and  cracks  when  exposed  to  the 
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air;  when  tested  by  the  tougue  is  IbuDd  deficient  in  fat.  and  does  not 
dissolve  readily.  Cheese  that  dries  quickly  on  being  cut  has  not  yielded 
up  its  curdy  nature  to  the  cheesy  ferment^ition^  and  is  therefore  un- 
favorable to  digestion. 

PARTLY  SKniMED  MILK  FOR  CHEESE. 

The  question  of  partly  skimming  milk  in  cheese  factories  continues 
to  be  discussed  at  the  annual  meetings  of  the  cheese  associations.  It  is 
argued  by  advocates  of  the  measure  that  the  whole  cream  cannot  be 
retained  in  the  cheese,  and  that  in  attempting  to  make  from  whole  milk 
there  is  a  considerable  wastage  of  buttery  matter  passing  off  in  whey ; 
that  under  skillful  management  the  night's  milk  cau  be  skimmed  with 
profit  for  butter,  and  used  with  whole  morning's  milk  for  a  cheese  which 
cannot  be  distinguished  by  experts  from  a  strictly  whole  milk  article ; 
that  in  fact  the  best  English  cheese  is  less  rich  in  the  buttery  element 
than  the  average  of  good  American  make.  On  the  opposite  side  it  is 
alleged  that  in  the  long  run  there  is  rarely  any  pecuniary  gain  in  making 
butter  and  cheese  from  the  same  milk,  the  gain  in  butter  being  fully 
offset  by  loss  in  quantity  and  price  of  cheese ;  still  further,  that  any 
extended  practice  of  skimming  in  manufacture  tends  to  lower  the  market 
reputation  of  our  cheese,  and  thus  works  injury  to  the  whole  dairy  interest. 
The  weight  of  opinion  among  acknowledged  dairy  leaders  is  that  par- 
tial skimming  may  be  practiced  with  profit  by  thoroughly  skilled  adepts 
in  good  milk  regions,  and  there  is  indicated  a  probability  of  future  im- 
provements  in  process  which  will  allow  a  much  wider  adotipon  of  this 
practice  than  can  now  be  prudently  recommended. 

AVERAGES  OF  CHEESE  AND  MILK. 

At  the  meeting  of  the  American  Association  in  the  early  part  of  the 
year  the  average  product  of  cheese  per  cow  for  Herkimer  County,  New 
York,  was  reported  at  not  over  400  pounds  yearly.  The  secretary  of 
the  Northwestern  Association  said  that  the  factory  reports  receited 
showed  a  low  average  per  cow,  lower  than  in  New  York ;  many  dairies 
in  the  Northwest  did  not  exhibit  over  300  pounds  of  cheese  per  cow 
yearly,  and  in  1872  there  was  a  difference  of  2,000  pounds  of  milk  in 
the  averages  of  dairies  represented  in  the  association.  Better  cows 
were  needed,  better  food,  and  better  care.  Efforts  were  being  made  to 
improve  dairy  stock,  and  the  quality  and  reputation  of  the  dairy  pro- 
ducts of  the  Northwest  were  improving,  though  western  butter  still 
bore  a  bad  name. 

VALUE  OF  FACTORY  WHEY. 

At  the  session  of  the  Northwestern  Association,  Mr.  C.  K.  Wilder,  of 
Evansville,  Wis.,  said  that  farmers  are  apt  to  overrate  the  value 
of  factory  whey,  especially  if  it  is  to  be  carted  back  to  the  farm. 
His  experience  of  twenty-three  years  in  feeding  whey  has  shown  him 
that  it  is  of  comparatively  little  value  if  the  cheese  is  properly  made. 
The  principal  fattening  element  of  whey  is  in  the  sugar ;  this  commences 
to  change  to  an  acid  before  leaving  the  curd,  and  when  fully  changed 
loses  its  fattening  property.  The  patron  usually  does  not  get  the  whey 
until  it  is  twenty-four  hours  old,  and  by  that  time,  in  warm  weather,  it 
has  lost  folly  one-half  of  its  value.  Therefore  whey  should  be  fed  at 
the  factory  as  soon  as  made.  In  1872  he  fed  207  tons  of  fresh  whey  at 
the  factory,  which,  with  com,  made  7,152  pounds  of  pork.    The  latter 
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sold  for  $232.44 ;  expenses  of  buying,  feeding,  and  selling  were  $142.20, 
leavhig  $90.24  as  the  net  profit  of  the  whey.  This  would  be'43J  cents 
per  ton  of  whej ,  or  less  than  one-sixth  of  a  cent  on  each  10  pounds  of 
milk  worked.  If  the  whey  had  stood  twenty-four  hours  before  feeding 
its  value  would  have  been  diminished  one-half. 

CARRYINa  MILK  TO   THE  FACTORY. 

In  his  judgment  the  most  economical  method  of  managing  the  de- 
livery  of  milk  at  the  factor^'  is  by  establishing  milk  routes  of  such 
length  that  each  will  famish  a  fliU  load  of  milk,  and  in  order  to  do  this 
factories  should  be  sufficiently  far  apart. 

• 

CHEESE  FACTORIES  IN  MASSACHUSETTS. 

The  cheese  factories  of  Massachusetts  are  situated  chiefly  in  the  western 
partof  Worcester  County  and  the  neighboring  towns  in  adjoiningcounties. 
It  it  said  that  the  first  cheese  factory  In  the  State  was  erected  in  1864;  since 
that  time  about  thirty  factories  have  gone  into  operation,  some  of  which 
are  not  now  in  existence.  The  following  presents  leading  points  in  re- 
ports of  several  of  the  larger  factories,  also  comparisons  with  reports  of 
these  establishments  for  1872 :  Worcester  County  Cheese  Factory,  War- 
ren, capital  invested,  $5,200 ;  length  of  season  of  1873,  April  1  to  Au- 
gust 12 ;  of  1872,  April  1  to  October  31 ;  amount  of  milk  received  in 
1873,  798,275  pounds ;  average  amount  of  milk  required  for  one  pound 
of  cheese  in  1873, 10.32  pounds ;  in  1872,  9.787  pounds;  range  of  weight 
of  cheese  in  1873,  60  to  75  pounds ;  entire  expense  of  cheese  at  factory, 
per  pound,  2.25  cents ;  expense  of  freight  and  marketing  of  cheese  .9 
cent  per  pound  ;  net  price  paid  to  milk  contributors  per  pound  of  cheese, 
12,29  cents  5  in  1872, 11.982  cents.  The  net  price  received  by  milk  con- 
tributors for  each  quart  of  milk  in  1872  was  2,55  cents,  and  the  tenor  of 
the  report  for  1873  would  indicate  about  the  same  value  for  that  season. 
One  man  and  one  woman  were  employed  in  the  factory  in  1873.  and  an 
extra  hand  during  a  few  weeks.  Barre  Central  Factory :  capital  $8,000 ; 
season  of  1873,  April  10  to  l^ovember  1;  pounds  of  milk  used,  1,531,437; 
average  of  milk  for  one  pound  of  cheese  9,7  pounds ;  in  1872,  for 
season  from  April  1  to  Isovember  30,  9.825  pounds.  In  1873,  cheese 
was  kept  at  the  factory  thirty  to  fifty  days ;  weight  of  cheese  40  to  75 
pounds;  net  price  paid  to  milk  contributors  for  cheese  per  pound  11,87 
cents ;  in  1872, 11.96  cents.  The  report  for  1872  stated  the  net  income 
from  whey  at  50  cents  per  1,000  pounds  of  milk.  BaiTO  South  Factory, 
season  of  1873,  April  30  to  November  8,  pounds  of  milk  used  806,072 ; 
average  of  milk  lor  one  pound  of  cheese  9.92  x^ounds ;  in  1872,  10.3 
pounds,  for  season  from  May  1  to  November  1.  Entire  expense  of  cheese 
at  factory  in  1873,  per  pound,  2.2  cents ;  expense  of  freight  and  marketing 
of  cheese,  per  pound,  ,725  cent ;  net  price  received  by  milk  contributors 
per  pound  of  cheese,  12  cents,  New  Braintree  Factory,  season  of  1873, 
April  15  to  November  14;  of  1872,  Apiil  2  to  November  29;  average  of 
milk  for  one  pound  of  cheese  in  1873, 10.25  pounds;  in  1872, 10.22  pounds* 
Milk  used  in  1873, 1,339,922  pounds ;  net  price  received  by  milk  con- 
tributors per  pound  of  cheese,  11  cents,  the  same  as  in  1872.  Hardwidc 
Center  Factory,  1873 :  capital  invested  $4,250^;  began  to  make  cheese  in 
March,  finished  in  November ;  milk  used  1,689,407  pounds ;  milk  for 
one  pound  of  cheese  9.644  pounds.  Two  men  and  one  woman  were 
employed  in  the  factory.  Net  price  paid  to  milk  contributors  per  pound 
^^  cheese  12.04  cents.    Cheese  was  kept  at  the  factory  six  weeks. 

cpense  of  cheese  at  the  factory,  2.54  cents  per  pound. 
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REFORM  IN  BUTTER  MANUFACTURE. 

The  waste  exbibited  iu  tliis  country  in  the  matter  of  badly  manufac- 
tured butter  is  so  enormouB  that  it  rarely  fails  to  be  emphatically  alluded 
to  in  the  discussions  of  the  associations,  and  butter  makiug  in  factories 
is  put  forward  as  the  most  efFectnal  means  toward  checking  this  evil.  It 
is  held  that  differences  in  butter  making  can  be  reduced,  if  not  equally, 
at  least  in  like  manner,  as  in  cheese  making.  Now,  while  cheese  manu- 
facturers have  ready  intercommunication,  and  consequently  a  great  simi- 
larity in  methods  erf  practice,  the  case  is  very  different  with  the  great 
mass  of  butter  makers.  The  latter  are  for  the  most  part  workin  g  iudivid 
ually  and  without  associated  organization,  and  under  great  diversity, 
often  opposition,  in  practice.  Mismanagement  in  making  and  marketing 
may  be  said  to  be  the  rule  instead  of  th^  exception. 

Atone  of  the  sessions  of  the  Western  New  York  Butter  Makers'  Asso- 
ciation, several  members  said  in  effect  that  while  most  farmers  believe 
themselves  able  to  make  good  butter  there  is  but  little  of  first-rate  qual- 
ity received  in  market.  Statements  of  persons  conversant  with  eastern 
and  western  markets  are  of  similar  character.  One  conducive  to  the 
low  average  of  quality  is  the  practice  of  country  storekeepers  in  paying 
nearly  the  same  price  for  good  and  poor  butter,  making  the  profit  on  the 
former  counterbalance  losses  on  the  latter.  A  late  editorial  iu  the  Xew 
England  Farmer  represented  that  one-half  to  two-thirds  of  the  butter 
brought  to  the  Boston  market  was  really  unfit  for  table  use,  and  that 
washing,  bleaching,  coloring,  &c.,  were  largely  resorted  to  in  manipu- 
lating the  inferior  material.  Dr.  Stone,  of  Elgin ,  Illinois,  already  alluded 
to  as  a  dealer  in  dairy  products,  reports  that  he  paid  35  cents  per  pound 
for  factory  butter,  buying  packages  and  paying  freight,  at  the  same  time 
that  poor  butter  stood  at  9  cents  per  pound ;  the  difference  in  quality 
was  owing  to  difference  in  making.  The  use  of  common  salt  is  one  cause 
of  poor  butter.  In  the  majority  of  cases  where  he  has  purchased  farm- 
butter  he  has  suffered  loss,  while  he  hivs  almost  always  made  profits  on 
the  fancy  factory  butter  for  which  he  has  paid  large  prices. 

FALSE  quotatio:ns.  • 

At  a  meeting  of  the  Western  New  York  Association,  Mr.  O.  H.  Fields 
cautioned  dairymen  that  they  shonld  keep  themselves  tliorouglily  in- 
formed on  market  prices,  and  related  the  case  of  a  dealer  \7lio  while  sell- 
ing first-class  butter  in  the  market  at  45  cents  per  pound  quoted  the  top 
price  of  the  market  at  30  cents.  Mr.  A.  Burnham  said  that  having  been 
in  New  York  but  a  few  days  before,  he  found  there  the  highest  quotations 
for  butter  were  33  to  35  c(^nts,  though  sales  were  made  at  50  cents,  some 
dciilers  refusing  offers  at  that  figure. 

requisites  of  butteu  ^iaking. 

Mr.  O.  C.  Blodgett,  an  expert  in  butter  making,  gives  the  following 
requisites  of  management:  Good  care  of  cows;  scrupulously  clean  milk- 
ing and  clean  tin  pails;  setting  of  milk  at  a  maintained  temperature  of 
60O,  with  admission  of  light  to  develop  color  in  cream,  and  in  winter 
keeping  the  air  moist  by  the  evaporation  of  w^ater  iu  a  vessel  on  the 
stove;  perfect  quiet  of  the  milk  while  setting,  and  absolute  piu-ity  of 
the  surrounding  atmosphere ;  skimming  at  the  end  of  forty  to  forty-eight 
hours,  by  which  time  the  milk  will  have  soured — if  desired  i'ov  conve- 
nience in  churning,  the  cream  may  be  put  in  a  tin  can  and  placed  in  a 
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cellar  or  well  and  kept  twenty-four  hoars  longer  at  a  temperature  of  65^ 
Churning  should  be  at  a  temperature  of  about  C2o.  The  old-fashioned 
dash  chum  is  still  in  high  favor  among  butter  makers,  and  is  largely 
used  in  the  creameries.  Washing  the  butter  is  generally  advocated  by 
experts,  and  the  water  used  for  this  purpose  should  be  perfectly  pure, 
clear,  and  destitute  of  odor.  Water  should  be  applied  freely  until  all 
the  buttermilk  is  removed.  The  butter  is  then  to  be  salted,  worked 
well,  and  left  to  stand  twelve  to  twenty-four  hours  in  a  cool  place  in 
thoroughly  pure  air,  in  order  to  harden,  then  worked  again  carefully, 
pressing  out  whatever  brine  may  have  remained.  In  respect  to  preser- 
vation of  proper  temperature  of  milk  rooms  in  midsummer,  two  methods 
are  pursued:  one  is  by  the  use  of  running  water,  the  other  (especially 
in  the  absence  of  such  supply  of  water)  by  means  of  peculiarly  constructed 
milk  houses,  where  ice  is  employed  to  bring  down  the  temperature.  " 

Mr.  Blodgett  adds,  that  in  conversation  with  a  commission  merchant 
in  New  York  City,  receiving  large  amounts  of  farm  butter,  the  latter 
gentleman  said  that  within  about  three  years,  during  which  time  the 
gutter  question  has  been  freely  discussed,  his  receipte  from  producer^ 
have  averaged  an  improvement  of  5  per  cent,  in  quality  over  former 
consignments. 

CONSTRUCTION  OF  MILK  HOUSES. 

A  statement  by  Mr.  A.  M.  Blanchard,  to  the  Western  Kew  York 
Association,  is  to  the  following  effect :  After  many  experiments  in  cool- 
ing and  setting  milk,  he  has  adopted  the  plan  of  cooling  his  milk  as 
soon  as  it  comes  from  the  cow  to  a  temperature  of  50°  to  52o,  using  a 
patent  cooler,  then  carrying  to  his  dairy-house,  made  of  concrete  with 
double  walls,  between  which  is  an  interval  of  8  inches  in  depth.  Into 
this  house  he  admits  air  only  at  night,  and  here  he  is  able  to  keep  his  milk 
two  days  before  skimming,  even  in  the  hottest  weather,  and  it  is  sweet 
when  skimmed.  He  has  tried  setting  milk  at  all  depths,  from  15  inches 
down  to  2  inches,  and  thinks  8  inches  the  best  depth  when  a  cooler  is 
used.  He  finds  that  the  amount  of  milk  required  for  one  pound  of  but- 
ter varies  greatly  under  apparently  the  same  circumstances,  sometunes 
ranging  withiii  two  days  from  28  pounds  to  23  or  24  pounds  of  milk. 
His  cows  are  grade  short-horns. 

SWEDISH  SYSTEM  OF  SETTING  MILK. 

A  report  by  M.  Juhlin-Dannfelt,  superintendent  of  the  Eoyal  Agri- 
cultural College  at  Stockholm,  on  the  butter  factories  conducted  by  the 
Malar  Lake  Dairy  Company  of  Sweden,  shows  that  in  these  establish- 
ments a  radical  change  has  been  made  in  the  hitherto  accepted  practice 
of  setting  milk  for  butter,  the  change  consisting  mainly  in  the  rapid  re- 
duction of  the  milk  to  a  low  degree  of  temperature  by  the  use  of  ice. 
The  new  method  has  an  advantage  in  economy  of  water  in  localities 
where  resort  cannot  be  had  to  cool,  running  streams.  The  report  says 
that  the  ice  water  requires  to  be  completely  renewed  only  a  few  times 
yearly. 

The  milk  is  to  be  delivered  by  the  farmers  at  the  company's  depots  as 
soon  as  possible  after  milking,  without  straining  at  the  farm,  the  object 
now  being  to  delay  cooling  till  the  milk  arrives  at  the  point  of  deUvery, 
since  the  cream  begins  to  rise  as  soon  as  the  cooling  process  commences, 
and  any  interruption  in  this  rising  is  injurious.  The  shorter  the  distance 
of  transportation  the  more  cream  is  yielded ;  therefore  milk  houses  are 
€    ablished  by, the.  company  at  such  intervals  that  no  milkJs  .tn^sported 
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more  than  one  and  a  half  miles,  and  the  cream  is  forwarded  from  these 
to  the  butter  factory.  The  tanks  for  cooling  milk  are  adapted  in  dimen- 
sions to  the  quantity  to  be  treated.  At  the  central  factory  they  are 
made  of  2-inch  plank,  and  are  9  feet  long  by  3  feet  wide  and  2  feet  deep. 
A  grate  is  fastened  at  the  bottom,  inside,  on  which  the  milk  pails  are 
placed  so  that  the  ice  water  may  circulate  beneath  them.  In  a  tank  of 
this  size  about  138  wine  gallons  of  milk  may  be  set. 

The  milk  pails  formerly  used  were  18  inches  in  diameter  and  24  inches 
deep,  but  for  the  purposes  of  the  new  system  pails  are  now  ma^e  about  9 
inches  in  diameter  and  20  inches  deep.  TOie  old  pails  were  adapted  by 
removing  the  bottoms  and  compressing  the  sides  to  a  small  diameter 
of  7  inches,  and  then  refitting  the  bottoms.  Many  farmers  for  their  own 
use  prefer  this  form  and  size  as  involving  less  outlay  and  presenting 
advantages  in  skimming.  As  soon  as  the  milk  is  received  it  is  strained 
into  the  pails,  which  are  then  set  in  the  tank  3  inches  apart.  The  sup- 
ply of  ice  for  the  milk  rooms  is  made  equal  in  amount  to  the  quantity 
of  milk  to  be  cooled,  though  it  is  understood  that  with  good  manage- 
ment a  smaller  amount  would  suffice.  The  ice  for  the  tsL^ks  is  chopped 
in  pieces  3  to  4  inches  square,  and  cooling  being  accelerated  by  this 
means,  the  water  is  reduced  in  summer  to  a  temperature  of  35^  to  39^^ 
IS  to  24  hours  is  stated  as  the  suitable  period  for  setting.  Tn  winter 
the  temperature  is  not  to  be  reduced  below  60o. 

At  the  central  factory,  on  an  average,  during  1871,  about  13§  quarts 
of  milk  appear  to  have  been  required  for  one  pound  of  butter.  Milk 
purchased  fix)m  neighboring  well-managed  dairy-farms  required  31.5 
pounds  of  milk  for  one  pound  of  butter,  while  cream  churned  on  the 
farms  showed  20. 7  pounds  to  30.2  pounds  of  nulk  for  one  pound  of  but- 
ter, the  difference  being  attributed  in  large  degree  to  the  effect  of  trans- 
portation. 

While,  therefore,  the  system  may  be  of  advantage  under  certain  local 
conditions,  it  will  be  seen  that  the  report  does  not  indicate  a  high  aver- 
age of  butter  to  milk. 

MONTHLY  AVERAGES  OP  .BUTTER  FROM  MILK. 

Mr.  John  T.  Ellsworth,  a  well  known  dairyman  of  Barre,  Mass.,  re- 
ports the  following  averasres  of  milk  required  for  one  pound, of  butter, 
being  the  results  of  careful  tests  made  during  one  week  in  each  month 
Irom  March,  1871,  to  January,  1872,  inclusive.  The  milk  of  his  whole 
herd  was  taken,  the  latter  consisting  of  high-grade  short-horns :  March, 
12.5  quarts 5  April,  12.4  quarts ;  May,  12  quarts ;  June,  12  quarts;  July, 
12.2  quarts ;  August,  16  quarts ;  September,  12  quarts ;  October,  11.7 
quarts;  Noyemter,  11.6  quarts;  December,  9.8  quarts;  January,  10 
quarts. 

CHOICE  BUTTER. 

A  correspondent  of  the  Boston  Journal  of  Chemistry  gives  an  account 
of  the  dairy  farm  of  the  Messrs.  Darlington,  at  Darlington  Station,  Pa., 
on  the  West  Chester  and  Philadelphia  Eailroad.  The  farm  consists  of 
350  acres,  and  the  dairy  herd  of  80  to  100  cows,  mostly  of  native  stock, 
selected  for  their  butter  qualities.  There  are  two  large  spring-houses ; 
one  of  them  32  feet  by  46  feet,  IJ  stories  high,  and  built  of  stone,  contains 
a  never  failing  spring  which  delivers  about  8  gallons  of  cool  water  per 
minute.  The  milk  room  is  24  feet  by  28  feet,  and  the  milk  is  set  in  large 
pans,  the  largest  holding  500  quarts.  The  churning  is  done  twice  a 
week,  each  churning  returning  on  an  average  650  pounds  of  butter, 
destined  for  regular  custpmers  in  Philadelphia  and  New  York.  Prices 
during  1872  varied  fipom  66  cents  to  $1  per  pound.  The  buttermilk  and 
skim-milk  are  fed  to  hogs^  numbering  from  60  to  70. 
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Mr.  W.  V.  S.  Beekman,  of  Saugerties,  N.  Y.,  who  took  the  highest 
prize  for  small  packages  of  butter  at  the  State  Fair  in  Albany,  1873, 
says  that  the  sample  exhibited  by  him  was  part  of  a  regular  churning, 
made  up  according  to  his  usual  method.  His  exJ)erienoe  has  convinced 
him  of  the  superiority  of  Jersey  cows  for  the  production  of  "  gilt-edged^ 
butter.  He  gives  his  animals  all  they  will  eat,  of  the  very  best  food. 
Average  daily  ration,  in  winter,  20  pounds  of  bright,  early-cut  clover 
hay,  4  quarts  of  fine  com  meal,  and  one  peck  of  roots — caiTots,  parsnips, 
sugar-beets,  &c.;  in  summer  he  gives  an  abundance  of  soiling  crops  in 
addition  to  pasture.  In  the  hottest  weather  he  has  made  butter  of 
superior  quality  while  feeding  fodder  com,  2  quarts  of  com  meal,  and  a 
little  hay,  twice  a  day.  He  uses  stanchions,  being  led  to  prefer  these 
after  considerable  experiment ;  the  cows  stand  on  an  elevated  platform, 
with  an  18-inch  wide  gutter  at  the  rear.  Before  milking  the  stables  are 
cleaned  out,  and  absorbents  put  in  the  gutter  and  fresh  straw  in  the 
staUs.  The  cows  are  then  brushed  oft)  and  their  udders  sponged  with 
tepid  water.  In  illustration  of  his  success  in  management,  Mr.  Beekman 
remarks  that  in  August,  1872,  a  month  characterized  by  intense  heat 
and  violent  thunder  showers,  he  was  able  to  make  as  firm  butter  as  in 
June  and  October.  He  prefers  deep  cans  for  setting.  The  temperature 
of  his  spring  ranges  from  40^  to  6(P  during  the  year ;  the  spring  house, 
a  temporary  erection,  is  a  rough  board  building  8  feet  square  and  6  feet 
high.  Before  churning  he  sets  the  can  of  cream  into  a  tub  containing 
water  at  about  70o,  and  stirs  the  cream  till  the  latter  is  brought  to  62o, 
as  exhibited  by  a  cheap  thermometer  made  for  the  purpose.  The  cream 
is  churned  sweet,  three  times  a  week,  in  an  old-fashioned  dash  chum. 
After  churning  the  butter  is  taken  out,  8  or  10  pounds  at  a  time,  into 
a  bowl,  and  washed  once,  rapidly,  most  of  the  buttermilk  being  removed 
in  this  washing.  One-half  of  an  ounce  of  finely  sifted  Ashton  salt  is 
used  for  each  pound  of  butter.  The  working  is  finished  on  a  low  oaken 
table  having  its  upper  surface  in  an  iucline<l  plane,  and  the  butter  is 
carefully  pressed,  all  moisture  being  absorbed  by  repeated  ax>plications 
of  thin  muslin,  \vhich  is  found  preferable  to  sponge.  Mr.  Beelonan 
l)acks  in  earthen  jars  in  summer  and  in  oaken  tubs  in  winter,  and 
sends  to  private  customers  in  ISTew  York.  He  ships  by  night  boat  in 
summer  and  prefers  not  to  use  ice,  thinking  it  injurious  to  flavor  j  obtains 
65  cents  per  pound,  and  places  the  cost  of  winter  feeding,  in  his  case, 
at  a  daily  average  of  CO  cents  per  cow. 

During  the  latter  part  of  the  summer,  and  at  the  commencement  of 
autumn,  Mr.  Beekman  appears  to  have  been  receivmg  about  double  the 
highest  regular  wholesale  quotations,  (prime  Orange  County  pails  &c.) 
In  view  of  his  secured,  constant  market  at  so  high  a  price,  it  is  evident 
that,  notwithstanding  his  extra  outlay  for  stock  and  feed,  his  in  vestment 
gave  a  good  return.  But  he  cautions  against  too  high  an  estimate  of 
the  profits  in  making  "gilt-edged''  butter.  Care  and  persistence  are 
required  toward  attaining  the  necessary  skill  and  reputation.  He  adds, 
and  the  point  is  a  significant  one,  that  he  has  been  in  the  dairy  business 
only  two  years.  He  keeps  six  cows,  and  feeds  and  milks  his  stock,  and 
chums  and  works  the  butter  himself. 

The  wholesale  quotations  of  best  butter  in  New  York  City  during  1873, 
(fine  Orange  County  pails,  &c.,)  averaged  about  40  cents  for  the  year, 
reaching  50  cents  in  March  and  April,  at  which  time  "good  dairy"  butter 
touched  40  cents  as  its  highest  extreme,  dropping  to  about  25.  cents  in 
summer.  A  very  suggestive  contrast  to  this  exhibit  of  even  good 
market  grades  is  afforded  by  the  statements  of  New  York  papers  that 
Mr.  Crozier,  of  Long  Island,  received  throughout  the  year  7§  cents  for 
his  whole  make  of  butter,  selling  to  special  customers.    It  is  well  said 
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by  prouiincnt  dairymen  that  there  is  scarcely  a  town  of  any  considerable 
size  throughout  the  country  tliat  will  not  Ornish  customers  for  specially 
fine  butter  at  prices  much  above  current  retail  figures. 

At  the  meeting  of  the  Vermont  Dairymen's  Associntion  in  January, 
1873,  :Mr.  Obed  Whipple,  of  Pomfret,  said  that  be  had  kept  cows  for 
twenty -five  years;  sells  his  butter  fo  Boston  at  60  cents  per  pound. 
From  22  grade  Jersey  cows  he  had  made,  sisce  April  1, 4,900  pounds 
of  butter,  and  the  milk  and  cream  of  the  cows  had  been  used  by  twenty- 
two  persons.  •  He  gives  his  cows  2  quarts  of  corn  meal  daily  throughout 
the  year ;  cools  the  milk  by  setting  in  water  before  straining,  and  sets 
for  cream  in  a  cool  room,  without  ice,  thirty-six  hours  in  the  warmest 
weather;  uses  one  ounce  of  Ashton  salt  and  one-half  ounce  of  sugar 
for  a  pound  of  butter ;  puts  up  his  butter  in  balls  weighing  one  ounce 
and  four  ounces,  in  tin  cans  eighteen  inches  high,  and  subdivided  by 
shelves.  Each  can  is  boxed  before  shipping,  and  will  hold  192  four- 
ounce  balls  and  36  one-ounce  balls;  cost  of  the  can,  $11.  His  wife  will 
ball  25  pounds  of  butter  in  1^  hours. 

AVERAGES  OF  PEODUCTION,  ETC. 

The  averages  involved  in  the  statistics  of  butter  and  cheese  produc- 
tion are  frequently  brought  forward  at  the  meetings  of  dairy  associations 
to  show  the  progress  of  these  industries  and  to  illustrate  certain  points 
connected  with  their  management.  The  census  of  1870,  supplementing 
other  data,  affords  us  the  means  of  presenting  some  of  these  averages 
with  more  precision  and  completeness  than  have  hitherto  been  possi- 
ble. The  following  abstract  is  founded  chiefly  on  the  census  publications 
of  the  three  past  decades,  compared  with  official  tables  of  imports,  ex- 
ports, &c. : 

From  1850  to  1860  there  was  an  increase  of  47  per  cent,  in  the  butter 
product  of  the  United  States,  and  a  decrease  of  2  percent,  in  the  cheese 
product;  increase  of  population  35^  per  cent.  From  1860  to  1870  the 
cheese  product  increaseil  57  per  cent,  and  the  butter  product  12  per 
cent. ;  increase  of  population  22J  per  cent.  For  the  twenty  years  firaim 
1850  to  1870  the  increase  of  the  cheese  product  was  54  per  cent.,  and 
that  of  the  butter  product  64  per  cent. ;  increase  of  population  66  per 
cent.  The  growth  of  the  cheese  iutetest  from  1860  to  1870,  consequent 
on  the  rise  and  extension  of  the  cheese  factory  system,  presents  «i 
remarkable  contrast  to  the  exhibit  of  the  preceding  decade.  The  aver- 
age annual  export  of  cheese  (domestic  product)  duriug  the  ten  years 
ending  June  30,  1870,  was  43,641,796  pounds,  against  an  average  of 
7,853,383  pounds  for  the  preceding  decade.  The  exports  •for  the  three 
years  ending  June  30, 1873,  were  as  follows,  respectively :  63,698,867 
pounds;  66,204,025 pounds ;  80,366,540 pounds. 

The  census  of  1870  state*  the  number  of  cheese-factories  in  the  United 
States  at  1,313,  and  their  product  of  cheese  at  109,455,229  pounds, 
showing  an  average  of  83,363  pounds  per  factory;  number  of  cheese 
factories  in  New  York  818,  averaging  95,362  pounds  of  cheese.  This 
statement  of  production  chiefly  covers  the  favorable  season  of  1869. 
On  referring  to  the  New  York  State  census  of  1865,  it  is  found  that  the 
reports  of  380  factories  exhibited  an  average  of  83,278  pounds  of  cheese, 
and  424  reports  showed  an  average  of  307  cows  per  factory  for  the  season. 
One  hundred  and  thirty-three  factories,  "  using  the  milk  of  300  cows  and 
upward,''  gave  full  statistics,  including  the  length  of  the  working  season, 
the  latter  averaging  a  little  more  than  six  months ;  average  number  of 
cows  504 ;  average  yield  of  cured  cheese  per  cow  283  pounds ;  average 
product  of  cheese  per  fiactory,  142,432  pounds. 

From  comparison  of  all  attainable  data  it  would  appear  that  in  1869 
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aDd  1870  the  cheese  factories  of  the  United  States  did  uot  average  over 
300  GOVS  each,  and  that  the  avemge  of  cheese  per  cow  for  the  working 
seasou  fell  below  300  poands.  There  is  ao  reason  to  believe  that  thitj 
average  of  cows  lias  been  increased  since  that  time ;  indeed,  the  reports 
of  the  dairy  associations  have  indicated  a  tendency  in  the  contrary 
direction.  New  York  factory  statements,  appearing  in  Ae  reports  of 
the  Amertean  Dairymen's  Association,  show  that  400  pounda  of  cheese 
per  cow  for  a  season  of  seven  months  to  seven  and  a  half  months  fairly 
represent  the  extreme  averages  of  the  State — that  is  to  .say,  averages 
covering  a  long  season. 

The  Uuit«d  States  census  exhibits  of  1850,  I860,  and  1870,  collated 
with  statistics  of  export  and  import,  show,  for  each  individual,  an 
average  yearly  cousumptiou  of  butter  ranging  from  13J  to  14^  poands, 
the  latt«r  figures  being  for  the  middle  period,  or  that  of  1860.  The 
average  consamption  of  cheese  has  ranged  from  very  nearly  3  poands 
to  4  pounds,  the  latter  being  the  exhibit  of  1850.  For  1870  the  rate 
was  a  little  over  3  pounds  per  individual.  Mr.  G.  E.  Morrow,  of  Mad- 
ison, Wis.,  Recretary  of  the  Northwestern  Dairymen's  Association, 
states  that  Madison,  with  a  pepnlation  of  about  10,000,  averaged  in 
1872  a  consamption  of  i  pounds  of  cheese  per  indiridual. 
'  The  following  table  shows  the  rates  of  increase  of  the  hotter  and 
cheese  product  during  twenty  years  ia  the  States  named,  with  the  rates 
of  increase  of  population : 
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SULK  UEOOKD  FOB  THBEE  YBABS. 
Mr.  Gerritt  S.  Miller,  of  Peterborough,  TS.  Y.,  reports  the  milk  yield  of 
hia  Imported  Holstein  cows  for  the  three  years  ending  April  1, 1873,  as 
follows: 
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I^Ir.  Miller  remarks :  "  Crowu  Priaccss'K  daily  average  for  three  months 
wEiK  60.08  pounds.  Princess  completed  her  last  yea^s  record  March  S, 
1873.  I  have  given  her  credit  for  twenty-three  ilays  and  288  pounds  of 
milk  to  bring  her  record  down  to  April  1, 1873." 

According  to  the  above  statement,  during  the  whole  term  of  three 
years  Dowager  was  in  milk  987  days,  and  produced  30,689  ponnds  of 
milk,  averaging  31.09  pounds  daily ;  the  average  of  Crown  Princess  for 
916  days  is  represented  at  34,75  ponnds  daily;  Fraulein,  937  days  in 
milk,  gave  23,461  pounds  of  milk,  averaging  25.04  pounds  daily. 
Average  yearly  yield  per  cow,  9,G98  iwunds.  Crown  Princess  gave  on 
one  day  74.5  poonds,  Fraulein  on  one  day  70  ponnds,  Dowager  on  one 
day  58  pounds  of  milk. 

The  cows  were  imported  in  October,  1869.  The  first  winter,  aftCi 
being  dried  oftj  they  were  kept  on  hay.  The  two  following  winters  each 
had  two  quarts  of  grain  daily,  with  hay.  Mr.  Miller's  course  of  feeding 
has  been  to  give  each  cow  in  milk  six  quarts  of  grain  daily,  with  long 
hay,  during  spring,  and  four  quarts  daily  daring  autumn  and  the  early 
part  of  winter.  The  grain  feed  has  generally  been  composed  of  corn 
and  oats  in  equal  proportions,  ground,  sometimes  of  corn  meal  and 
sh^ls,  or  com  meal  and  barley,  fed  dry.  From  about  the  1st  of  June 
nutil  the  early  part  of  September  or  later,  according  to  the  character  of 
the  season,  tiie  cows  have  been  kept  on  common  pasture,  with  com 
fodder  in  the  pasture  after  September  1.  Mr.  Miller  states  that  he  has 
kept  ten  to  fifteen  native  cows  with  the  Holsteins,  and  that  their 
average  jield  of  milk  per  year,  by  record,  has  been  about  4,000  pounds 
each.  Ho  is  satisfied  by  his  experiments  in  weighing  the  food  and  milk 
of  tbe  natives  and  Holsteins  that  the  latter  produce  more  mflk  from  a 
given  quantity  of  food  than  the  fonner. 

BECOBD  OP  EIGHT  JEBSET  COWS. 

The  following  is  the  milk  record  of  eight  thoroughbred  Jersey  cows 
belonging  to  Mr.  Andrew  Bobeson,  of  Newport,  K,  I.  Three  of  the  cows 
were  five  years  old,  three  four  years,  one  seven  years,  and  one  eight  years 
old.    Ko  statement  of  descriQtioB  or  amount  of  feed  is  given : 
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THE  OSIER-WILLOW. 

The  following  letter  relative  to  the  culture  and  economic  importauce 
of  the  oaier-^iTlow  is  from  a  pi-actical  cultivator : 

Lyoks,  N.  Y.,  January  23, 1874. 

Dear  Sui :  *  *  ,  *  *  *  Haviuff  planted  a  ftmall  piece  of  willows  on 
my  place,  ubId^  them  for  tying  niirsory-stock,  noiuig  the  mftrket  price  for  years,  and 
haviBg  ascertained  the  annual  product  of  a  five- aero  lot  of  wlHows  a4Joiniug  the  nur- 
sery^ I  became  satisfied  that  with  proper  soil  and  attention  the  willow-crop  would 
pay  from  $100  to  $125  per  acre  each  year  after  the  second  from  the  time  of  plantinpj, 
and  the  annual  expense  for  labor  would  not  exceed  $20  per  acre  each  year. 

In  making  my  estimate  of  the  largo  profit  ftom  ^^wiiig  osier-willows  I  did  not  take 
into  account  the  ravages  from  worms,  having  cultivated  them  for  so  many  years  and 
never  having  experienced  any  losses  from  this  source. 

In  1871 1  set  out  five  acres  of  osier- wiUows  (Satiic  viminalie;)  thoy  were  planted  on  a 
soil  of  black  muck,  were  kept  clean  and  well  cultivated ;  they  attained  a  growth  of  2 
to  5  feet ;  were  fine  and  thrifty*  In  the  month  of  August  there  appeared  on  them  a  few 
black  and  yellow  worms  that  fed  on  the  leaves.  These  worms  did  little  damage  that 
year;  the  willoVs  made  a  superior  growth,  and,  although  bat  one  year  from  the  cutting, 
I  sold  several  tons  for  $10  per  ton  green  and  unpeeled ;  but  it  is  not  usual  to  have  any 
salable  willows  the  first  year,  and  when  the  stools  are  two  or  three  years  old  tho  wil- 
lows make  canes  from  5  to  9  icetj  and  command  here  from  $20  to  $25  per  ton  at  the  rail- 
road depot. 

I  sent  some  specimens  of  these  wonns  to  Dr.  Fitch,  and  ho  wrote  me  as  follows  in 
regard  to  them: 

**  The  woims  you  send  me  on  the  willows  are  a  species  of  the  saw-fly  family,  Seiiihredince, 
I  am  not  aware  that  this  worm  has  ever  been  reared  to  its  perfect  state,  to  know  which 
species  of  saw-fly  it  is  that  produces  it.  I  mot  with  a  cluster  of  these  some  worms  on 
the  wild  wiUows  here  September  19, 1855,  and  again  in  September  28, 1861.  When  done 
feeding  they  crawl  into  cracks -and  crevices,  and  there  spin  cocoons,  in  which  they 
remain  through  the  winter.  I  kept  the  s]i)ecimens  I  tried  to  rear  too  dry,  whereby  they 
all  died.  I  shall  now  try  to  breed  the  fly  from  these  worms  of  .yours. 
/  "  It  is  not  probable  these  worms  will  be  a  permanent  detriment.  Another  year,  per- 
hax>8,  you  will  not  see  one  of  them.  But  on  such  a  large  plantation  of  wiUows  as  yours, 
it  may  be  that  some  of  them  will  be  appearing  almost  every  year,  and  occasionally  wiU 
come  a  year  when  they  wUl  bo  quite  numerous.  We  have  three  or  four  other  saw-fly 
worms  about  as  common  as  this  on  the  willows.  One  is  watery-white  with  two  or  four 
broad  green  stripes ;  another  is  white  with  rows  of  black  spots.  Thoy  are  closely 
related  to  the  worms  which  of  late  years  have  been  such  a  pest  on  the  currant  and 
gooseberry ;  and  I  have  no  doubt  that  you  can  kill  evciy  one  of  these  wiUow-worms 
by  dusting  them  with  white-hellebore  powder." 

*  Relying  upon  the  statement  of  Dr.  iitch  that  "it  is  not  probable  that  these  worms 
will  be  a  permanent  detriment,^'  I  prej)arod  ten  acres  adjoining  the  first  wiUow  plant- 
ing, and  in  the  most  thorough  manner  put  out  150,000  more  wiUow-cuttings ;  these 
grow  finely,  but,  alas  for  human  calculations  I  About  June  the  worms  came,  in  myria<l8 
upon  both  plantations,  denuding  the  foliage  of  the  young  wiUows  to  such  an  extent 
that  many  of  them  died,  and  impeding  the  growth  of  the  older  ones  so  much  that  few 
of  them  were  merchantable. 

In  June  I  addressed  inquiries  through  the  Rural  Home^  of  Rpchester,  N.  Y.,  and  the 
New  York  Weekly  Tribune,  that  if  any  one  knew  the  habits  of  the  worms,  or  the  extent 
of  the  injuries  they  were  liable  to  inflict,  that  they  would  reply.  In  the  Weekly  Tribune 
of  July  10,  1872,  Mr.  Charles  V.  Riley,  the  eminently  practical  entomologist  of  Mis- 
souri, answered  as  foUows: 

"In  the  Tribune  of  June  29,  Dr.  E.  Ware  Sylvester,  Lyons,  N.  Y..  rcfera  to  certain  black 
and  yellow  worms  which  have  been  numerous  on  liis  osier-willows  for  the  past  two 
ycars>  and  which  it  appears  Dr.  Fitch  was  not  acquainted  with.  If,  when  full-grown, 
they  are  vvith  a  row  of  twelve  yeUow  spots  on  each  side  and  fourteen  pale-blue  prologs, 
thov  arc  the  larvai  of  a  black  saw-fly,  (Kematun  vcntralidj  Say,)  belonging  to  tne  very 
sanJb  ♦?enus  as  tlie  imported  ciu*rant-worm. 

"Tills  inBCct  is  quite  common  on  our  willows  in  tlio  West,  and  I  have  received  it  on 
a  few  occasions  from  New  York.  The  eggs  from  which  the  worms  hatch  are  translu- 
cent and  partly  imbetlded  in  the  under  surface  of  the  leaf.  When  young  the  worms 
are  entirely  black  and  only  acquire  their  yellow  spots  after  the  last  molt.  They  entOr 
the  ground  to  undergo  their  transformations,  and  there  are  two  annual  broods,  uifi  last 
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reinaiiimg  in  the  ground  tliiough  the  winter.  White  hoUehoro  is  an  effectual  remedy, 
and,  if  used  at  the  proper  seasons,  namely,  when  the  worms  are  just  hatched,  at  which 
time  they  are  most  gregarious,  its  application  will  he  found  practicahlo  and  prodtahlo. 

*^  In  this  latitude  the  worms  hateh  during  the  fore  part  of  May,  and  again  during 
the  latter  part  of  September.'' 

During  the  summer  of  1872  I  sent  some  of  the  worms  and  flies  to  Mr.  Eiley,  whJbch 
elicited  the  following  reply : 

"Office  of  the  State  Entomou)gibt, 
"  6aint  Louis,  Mo.,  Oct.  4,  1872. 

"  My  Dear  Sik  ;  The  flies  accompanying  the  worms  you  send  arc,  as  you  infer,  the 

Earents  of  the  latter,  and  are,  as  I  supposed,  Nem€Uu€  veniralief  Say.  Beyond  what  I 
ave  said  in  the  Trihune,  all  I  oaai  suegcst  now  is  that,  if  practicahlo,  you  thoroughly 
Inundate  your  land  about  a  month  auring  the  latter  part  of  April  and  fore  pan;  of 
May  next.  Draw  the  water  off  about  the  middle  of  May,  and  hire  a  lad  for  tm  next, 
month  to  do  nothing  else  than  hunt  for  the  eg^s  and  young  larv®.  Please  keep  me 
posted  as  to  your  doings  and  results.  I  will  write  yon  more  fully  when  I  iind  time. 
"Yours  truly, 

"  C.  V.  RILEY. 
"E.  Ware  Sylvester. 

"P.  S.— While  some  of  the  worms  spin  up  above  around,  most  of  the  fall  brood  go 
below  the  surface.  Follow  my  advice,  if  you  can,  ana  I  think  you  will  not  be  troubled 
next  year." 

I  was  not  able  to  follow  the  advice  in  reference  to  flooding  without  involving  a  very 
large  expenditure  or  flooding  the  landB  of  my  neighbors. 

liiese  willows  were  cut  back  carefully  in  the  autumn  of  1873.  Those  alive  made  a 
fair  start  in  the  spring  of  1873,  but  as  soon  as  the  warm  weather  had  fairly  commenced 
the  worms  began  their  ravages.  I  was  in  hopes  they  had  been  killed  by  water,  which 
covered  the  ground  about  a  week  in  the  spring.  On  and  still  on  the  worms  came  in 
myriads,  and  during  the  summer  they  feasted  to  their  entire  satisfaction,  though  not 
quite  so  satisfactory  to  me  in  a  pecuniary  point  of  view.  The  result  was  that  I  did 
not  cut  a  willow  from  the  fifteen  acres  in  the  autumn  of  1873. 

I  found  the  same  worms  on  the  laurel-leaved  willow  in  my  ornamental  grounds,  but 
a  thorough  application  of  white  hellebore  with  a  bellows  put  them  to  deatli  and  saved 
the  trees.  I  regard  the  laurel-leaved  wiUow  as  one  of  the  most  beautiful  which  can 
be  planted,  if  kept  sheared  in  shrub  or  small-tree  form. 

How  to  kill  the  woi'ms. — I  staked  off  three  rows  of  willows  well  covered  with  worms. 
On  one  I  put  white  hellebore;  on  the  second,  lime  fresh  slaked  in  fine  powder;  on  the 
third,  unleached  wood-ashes. 

The  examinatioDS  on  the  following  days  disclosed  the  followinc  results :  The  helle- 
bore killed  the  worms,  and  they  were  lying  on  the  ground  ready  u>r  burial.  The  ashes 
seemed  to  drive  them  away,  for  they  coula  not  be  found  on  the  bushes ;  probably  had 
changed  their  location  to  the  next  row.  The  lime  they  seemed  to  relislL  probably  as 
an  appetizer,  affording  a  mineral  element  desirable  for  then*  health;  at  all  events  they 
made  good  time,  and  devoured  all  the  leaves  and  all  the  accessible  lime. 

I  learn  that  a  plantation  of  sixty  acres,  near  Syracuse,  has  been  denuded  of  its  foliage 
this  year,  as  well  as  many  other  smaller  lots  of  willows. 

I  am  stUl  of  the  opinion  that  without  worms  it  is  a  very  jirofitablo  crop  on  suitable 
soil,  and  it  is  certainly  desirable  to  save  the  half  million  of  doUais  sent  to  foreign 
countries  annually  for  willows  and  willow-ware. 
Yours,  &.O., 

E.  WARE  SYLVESTER. 
Hon.  Fred.  Watts. 


INDIGO. 


The  cultivation  of  indigo  in  the  United  States  has  been  almost  wholly 
abandoned.  At  one  time  it  was  very  extensively  grown,  and  with  great 
profit  to  the  producers.  Considering  the  great  demand  for  this  dye,  used 
by  almost  every  family  for  domestic  purposes,  and  by  manufacturers  in 
wool  and  cotton,  it  is  a  matter  of  surprise  that  greater  attention  has  not 
been  turned  to  the  practicability  of  home  culture,  inasmuch  as  a  large 
re^^ion  of  the  country  is  well  adapted  to  its  successful  cultivation. 

It  is  the  intent  of  this  article  simply  to  show  what  has  been  done  in 
this  country  in  indigo  cultivation  at  a  former  timej  what  is  the  present 
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conditiou  of  the  foreign  trade  in  it ;  the  methods  adopted  in  India, 
whence  the  best  quality  of  the  dye  comes,  for  extracting  the  coloring 
matter  from  the  plant ;  and  also  the  modes  pursued  to  the  same  end  at 
X^resent  in  the  South,  -where  the  indigo-plant  is  BtUl  cultivated  to  a  lim- 
ited extent.  Simple  facts  are  given,  and  the  further  investigation  of  the 
subject,  through  practical  experiments,  left  to  those  who  feel  an  interest 
in  the  promotion  of  new  industries  at  the  South. 

It  is  not  unlikely  that  among  tiie  causes  of  the  abandonment  of  the 
culture  were,  first,  the  large  amount  of  land  required  to  be  employed 
where  the  industry  is  conducted  as  a  specialty ;  and,  second,  the  risks 
and  hazards  in  the  way  of  successful  manipulation  after  the  fitting  ma- 
turation of  the  plants.  In  the  Indies  the  conditions  of  cheap  land  and 
labor  are  met,  but  still  the  crop  is  regarded  as  one  of  the  most  preca- 
rious of  the  East,  being  liable  to  be  destroyed  by  hail-storms.  Plenty 
of  land,  labor  at  fair  rates,  and  skill  in  handling  enter  prominentiy  into 
the  question  of  production  for  profit.  It  will  be  remembered,  at  the 
same  time,  that  indigo  is  a  nitrogenized  product,  and  would  therefore 
require  the  use  of  manures  rich  in  ammonia  to  maintain  the  soil  in  a 
condition  to  yield  a  remunerative  crop.  The  dye  is  not  found  in  the 
growing  plant,  but  is  formed  by  chemical  reaction  among  the  proximate 
principles  in  the  plant  in  their  fermentation  or  incipient  decay,  and 
therefore  skill  in  eliminating  the  coloring  matter  is  absolutely  necessary. 
Yet  the  considerable  price  per  pound  which  a  good  article  of  indigo 
commands  would  seem  to  invite  attention  to  a  consideration  of  the  pos- 
sibilities of  its  cultivation.  Loudon,  in  his  Encyclopedia  of  Plant^  speak- 
ing of  the  cultivation  of  indigo  in  the  East  and  West  Indies,  says  that 
seventeen  negroes  are  sufficient  to  manage  twenty  acres ;  ana  one  acre 
of  rich  land,  well  planted,  will,  with  good  seasons  and  proper  manage- 
ment, yield  five  hundred  pounds  of  indigo  in  twelve  months,  for  the  plant 
ratoons,  and  gives  four  or  five  crops  a  year;  but  must  be  replanted  after- 
ward. 

The  annual  report  of  the  Chief  of  the  Bureau  of  Statistics  for  1872, 
under  the  head  of  the  quantity,  value,  and  duty  of  foreign  merchandise 
entered  into  consumption  in  tiie  United  States  during  the  fiscal  years 
ended  June  30,  1870, 1871,  and  1872,  shows  the  following,  as  relating 
to  indigo : 


Years. 


1870 
1871 
1872 


Quantity. 


Poundt. 
1,423,204 
2, 101, 867 
1,458,735 


Value 


$1,373,241 
2,115,914 
1,496^876 


The  summary  statement  of  foreign  exports,  the  growth,  produce,  and 
manufacture  of  foreign  countries,  from  the  United  States  during  the 
fiscal  year  ended  Juno  30, 1872,  shows  the  export  of  indigo  to  have  been 
77.152  pounds,  valued  at  $110,949. 

The  wholesale  quotations  for  indigo  in  the  New  York  market.change 
very  little  from  year  to  year,  as  may  be  seen  by  the  following  quotations 
for  June  of  the  years  named : 


Indi^. 


I^cngol pcrponnd 

GuBteuuUa do 

Madras  No.  1 do 

ManilaKo.  1 do 


12  30  to  rs  50 
1  90to  200 
1  50to  1  60 
1  45td  1  55 


92  25to$2  .'lO 
1  80  to  1  00 
1  30  to  1  40 
1  35to  1  45 


1P72. 


$2  25to$2  50 
1  8Qto  1  90 
1  25to  1  35 
1  25  to  1*35 


1873. 


IS  SS  to  18  50 
1  SOto  190 
1  lOtO  1  90 
1  lOto  190 
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Itfli\nU\thusrbe':seen  that  the  indigo  of  the  four  qualities  named  com- 
manded at  wholesale  jobbers'  rates,  in  the  market  of  ITew  York,  during 
the  last  four  years,  an  average  of  $1.75  per  pound.  The  difference  in 
price  will  also  be  noticed.  In  Hindostan  indigo  is,  fbr  the  most  part, 
prepared  from  the  variety  Netnum  tinctorium  ;  the  Indigofo'a  tinctoria^ 
argenteaj  and  some  other  species  are  cultivated ;  but  in  the  West  Indies 
the  L  anil  is  chiefly  relied  on. 

In  1828  Thomas  H.  Benton,  then  in  the  Senate  of  the  United  States, 

ill  proposing  the  imposition  of  a  duty  on  indigo,  strongly  advocated  the 

reviving  of  its  culture  as  a  staple.    In  the  course  of  his  remarks  he 

said : 

Indigo  ^as  first  planted  in  the  Carolinas  and  in  Georgia  in  1740,  and  sacceeded  so 
well  QA  to  command  the  attention  of  the  British  manufacturer  and  the  British  Parlia- 
ment. An  act  was  passed  for  the  encouragement  of  its  production  in  these  colonics  in 
the  reign  of  George  III.  The  act  promised  a  premium  of  sixpence  sterling  for  every 
pound  of  indigo  imported  into  Great  Britain  from  the  Carolinas  and  Georgia.  UndeV 
the  fostering  influence  of  this  country,  the  cultivation  l)ecame  great  and  extensive. 
In  six  years  after  the  passage  of  the  act,  the  export  was  217,000  pounds,  and  at  the 
breaking  out  of  the  Bevolution  it  amoxmted  to  1,100,000  pounds,  and  the  southern  col- 
onies hecame  rich  upon  its  culture.  Indigo  and  rice  were  their  staples.  After  the  Rev- 
olution, and  especially  after  the  ^reat  territorial  acquisitions  which  the  British  made 
in  India,  the  cultivation  of  Amencan  indigo  declined.  India  was  now  looked  to  for 
indigo,  and  the  American  export  rapidly  declined.  In  1800  it  had  faUen  to  40,000 
)>ound8,  and  in  a  few  years  to  6,000  or  8,000  pounds.  Our  manufactories  were  growing 
up,  but  having  no  supply  of  indigo  at  home,  had  to  supply  themselves  from  abroad. 
In  1826  this  importation  came  up  to  1,500,000,  costing  but  a  fraction  less  than 
§3,000,000. 

Mr.  Benton  thought  it  a  wise  and  prudent  policy  to  follow  the  ex- 
ample of  the  British  Parliament  in  the  reign  of  George  in,  and  pro- 
vide a  home  supply  of  this  indispensable  article.  For  fine  indigo  our 
manufacturers  were  not  paying  less  than  $2.50  a  pound.  Mr.  Benton 
then  went  into  an  exposition  of  the  reasons  for  encouraging  the  home 
production  of  indigo,  and  showed  that  the  life  of  what  was  known  as  the 
'*  American  System  "  depended  upon  it.  Neither  cotton  nor  woolen  man- 
ufactures could  be  carried  on  without  indigo.  The  consumption  of  the 
article  was  prodigious.  The  stoppage  of  tne  supply  for  one  year  would 
prostrate  all  our  manufactories  and  give  them  a  blow  from  which  they 
could  not  recover  in  many  years.  The  tariff  of  1816  contributed  to 
destroy  the  cultivation  of  indigo,  sinking  the'  duty  from  25  to  15  cents 
ii  pound.    He  said : 

T|}e  qualit;^  was  the  same  which  laid  the  foundation  of  British  manufactures,  and 
biustained  their  reputation  for  more  than  a  century.  The  two  Carolinas  and  Georgia 
manufactured  as  much  fifty  years  a^o  as  we  now  import,  and  at  present  additional 
States — ^Louisiana,  Alabama,  Mississippi,  Florida,  Arkansas,  &c, — ^produce  it. 

In  the  section  on  Agriculture,  of  the  Patent-Office  Eeport  for  1853,  it 
was  shown  that  the  amount  of  indigo  exported  from  Charleston,  S.  C, 
in  1731,  was  100,000  pounds ;  In  1747-'48, 134,118  pounds  ;  in  1754, 
216,924  pounds  ;  in  1760-'61, 399,366  pounds  5  for  a  few  years  preceding 
the  Eevolutiou,  annually,  1,107,660  pounds j  in  1792,  2,468  barrels  ;  in 
1794,  2,157  barrels ;  from  Savannah,  in  1756,  4,508  pounds ;  in  1760, 
11,746  pounds  5  in  1770,  22,336  pounds ;  from  Philadelphia,,  in  1796, 
99,200  pounds ;  from  the  United  States,  in  1794, 1,550,880  pounds. 

The  quantities  and  valuations  of  indigo  of  domestic  production  ex- 
ported within  thirty-three  years  were  indicated  in  the  following,  tablft.-* 
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Years. 


1820-'21 
1881-'22 
1825J-*23 
ie23-'24 
ie34-*25 
1825-*26 
18a6-'37 
1827-'38 
1838-'80 
182l>-'30 
1830-'31 
1831 -'3^ 
1835i-'33 
1833-'34 
1834-'35 
183^*36 
i836-'37 


I 


1,0C4 
3,283 

y,noo 

818 

5,289 

13,580 

2,064 


Dollar 8. 

714 
2,399 
2,314 

836 
7,034 
3,  922 
8.358 
1,495 


Team. 


I   ludigo.      Value 


1,140 


827 


300 

102 

1,031 

l,0tt5 


180 

148 

1,060 

1,080 


1837-'38 
l838-'39 
1839-'40 
1840-'41 
1841-42 
1842-'43 
1843>'44 
1844-45 
1845-'46 
184e-'47 
18-17-'48 
1848-'49 
1849-'50 
1850- '51 
1851-'52 
185^'53 


rQund«. 
50 


Dollars. 


In  regard  to  the  culture  and  ujanufacture  of  indigo  in  this  country, 
Porcher,  in  his  work  on  the  Kesources  of  Southern  Fields  and  Forests, 
(1869,)  says  that  the  soils  best  adapted  are  the  rich,  sandy  loams,  though 
it  grows  on  most  lands  moderately  well,  provided  they  are  not  wet. 
The  ground  should  be  well  broken,  and  kept  light  and  free  from  grass 
by  the  plow.  The  nature  of  the  manure  used  exerts  a  great  influence 
upon  the  quantity  and  quality  of  the  coloring  principle.  Those  sub- 
stances which  act  as  stimulants  to  vegetation,  such  as  lime,  poudrette, 
ashes,  &c,,  favor  the  growth  of  the  plant  without  injuring  the  color- 
ing-matter. Where  barnyard  manure  has  been  largely  used  a  crop  of 
grain  should  first  be  raised  on  the  land.  The  seed  should  be  mixed  witii 
ashes  or  sand  and  sown  in  drills  14  inches  apart,  four  quarts  of  seed  to 
the  acre.  In  the  climate  of  Middle  Georgia  the  seed  should  be  sown  the 
1st  of  April.  When  it  first  comes  up  it  should  have  the  grass  picked 
out  with  the  hand.  When  an  inch  or  two  high  the  gra^s  between  the 
rows  should  be  cut  out  by  the  hoe  or  scraper  and  the  soil  loosened  about 
the  roots.  These  weediugs  are  enough  before  the  first  cutting,  which 
should  commence  as  soon  as  the  plant  throws  out  the  bloom,  it  is  so 
easily  injured  by  the  sun  after  being  cut  that  the  operation  should  be 
commenced  and  end  in  the  afternoon.  After  cutting  with  the  reap  hook 
rt  is  put  under  the  shed  until  it  can  be  put  in  the  vats.  In  Georgia  two 
cuttings  yielded  sixty  pounds  of  indigo  to  an  acre,  provided  the  roots 
were  not  injured  in  the  first  catting,  which,  at  three  acres  to  the  band, 
would  be  one  hundred  and  eighty  pounds. 

It  is  said  that  among  the  Arab  cultivators  in  Egypt  and  Morocco  the 
seed  is  sown  only  once  in  seven  years,  and  that  two  crops  a  year  are 
obtained.  Among  these  people  the  process  of  manufjfcturing  or  extri- 
cating the  coloring  matter  from  the  plant  is  given  as  follows: 

Tbree  wooden  viite  are  provided  and  so  placed  at  different  levels  as  that  the  con- 
tents of  the  lirat  can  bo  n^adily  tranafcrred  to  tJie  second,  and  a^uin  from  that  to  the 
third.  The  upp^r  vessel  is  cailcd  the  steeping  vat,  and  in  this  tne  plants  ai*e  looAely 
laid,  in  snfBcient  quantity  to  cover  the  bottom,  and  water  poured  over  them  to  the 
depth  of  two  or  thn^o  inciies.  In  about  eij»hteen  hours  fermentation  begins  and  the 
plants  swell^md  j^ive  oli*  largo  quantities  of  gas,  which  tinges  the  water  with  a  lively 
green  color.  After  all  the  colwng  matt<»r,  or  grain,  as  it  is  technically  eaUe<l,  is  ex- 
tracted, the  tiubiil  liquor  is  drawn  oil'  into  thti  sccon<l  vat  where  it  is  violently  agi- 
iiiU'd  and  bcalcii  in  ordex  to  Bcparate  the  grain  from  the  water.  A  great  quantity  of 
air-bul)bl('«  are  driven  uti'  by  this  beating,  and  the  color  of  the  contents  of  the  vat 
elianges  l:r(;in  gn-fn  to  dee])  idiie.  When  the  grain  has  subsided  to  the  bottom  of  the 
val  tiie  siiperiiataiil  litjuor  is  drawn  otf  and  the  grain  is  discharged  into  the  thinl  vat, 
wlure  :t  fuitlier  sulKsidence  and  drawing  off  en8ne,and  the  grain  is  next  transferre*! 
to  sacks  and  hung  u])  to  drain.  It  is  then  placed  in  wooden  boxes  and  exposed  to  the 
air  and  kuu  until  all  the  nioi^^ture  is  evaporated,  when  the  process  is  completed  and 
^he  indigo  is  i)ackcd  in  chests  for  siiipment. 
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lu  the  great  iudigo-factories  of  Bengal  some  part  of  the  drying  is 
effected  b}'  the  agency  of  lire.  The  following  process  of  manufactaring 
indigo  in  small  qaautities  for  domestic  use  is  given  by  the  Southern 
Agriculturist : 

Cut  the  indigo  Avlicii  tho  under  lea\K^  begiu  to  di-y,  oud  while  the  dew  is  ©n  them 
ill  the  nioruiug;  put  them  iu  a  baixol  and  fUlthiis  with  raifi-water,  and  place  weights 
cm  to  keep  it  uudcr  water;  when  bubbles  begin  to  form  on  tho  top  and  the  water 
begins  to  look  of  a  reddish  color,  it  is  soaked  enough  and  must  be  taken  out,  taking 
(•are  to  wring  and  squeeze  the  leaves  well,  so  as  to  obtain  all  tho  strength  of  the  plant ; 
it  must  then  l)o  churned  (which  may  be  done  by  means  of  a  tolerably  oxjcu  basket 
N^th  a  handle  to  raise  it  up  and  down)  uut^  the  li<]^uor  is  quite  in  a  foam.  To  ascer- 
tain whether  it  is  done  enough,  take  out  a  spoonful  lu  a  plate  and  put  a  small  quantity 
of  vcri/  stronfi  ///c  to  it.  If  it  curdles,  the  indigo  is  churned  enough,  and  vou  must  pro- 
ceed to  break  the  liquor  iu  tlio  barrel  in  the  same  way,  by  putting  in  the  lyo  (wuich 
must  l>e  as  strong  as  possible)  by  small  quantities,  and  coiituuiing  to  chum  imtil  it  is 
all  sufticicntly  curdletl ;  care  must  bo  taken  not  to  put  iu  too  much  Ivo,  as  that  will 
spoil  it.  AVhen  it  cusdles  freely  with  the  lye,  it  must  be  sprinkled  well  over  the  top 
with  oil,  which  iuimediatf4y  causes  the  foam  to  sul)6idc,  after  which  it  must  stand  tilt 
tho  indigo  settles  to  the  liottom  of  tho  barrel.  This  may  be  discovered  by  the  appear- 
ance of  the  water,  which  must  bo  let  off  gradually  by  boring  holes,  first  near  the  top 
and  afterward  lower,  as  ii>  contluuos  to  settle;  when  tho  water  Lb  all  let  off  aud  iu)th- 
ing  remains  but  the  weed,  take  that  aud  ]mt  it  iu  a  bag  (flanucl  is  the  best)  aud  hang 
it  up  to  drip,  afterward  spreading  it  to  dry  on  large  dishes.  Take  care  that  none  of 
the  foam,  which  is  the  strength  of  the  w^eed,  06C4iprs ;  but  if  it  rises  too  high,  sprinkle 
oil  ou  it. 

Another  local  authority  iu  the  South  says  that  the  apparatus  for  making 
the  indigo  i6  inconsiderable  aud  not  expensive,  for  besides  a  pump,  the 
whole  consists  only  of  vats  and  tubs  of  cypnis-wood,  common  and  cheap 
in  South  Carolina. 

This,  of  course,  relates  to  the  preparation  of  indigo  in  a  small  way. 
When  large  operations  are  to  be  entered  •  upon,  there  is  elabonition 
which  requires  capital.  Dr.  Wagner,  in  his  Hand-book  of  Ohemical  Tech- 
nology, (translation  from  the  German,  New  York :  D.  Appleton  &  Co., 
1872,)  describes  tbe  process  of  eliminating  the  coloring  matter,  and  tbe 
necessary  apparatus,  at  considerable  length.  A  factory  is  erected  which 
is  ^'fitted  with  large  water-tanks,  filtering  apparatus,  presses,  a  caul- 
dron, diyiug-room,  and,  lastly,  with  iUteen  to  twenty  tanks  of  brick-work 
laid  in  hydraulic  cement  and  plastered  inside  with  the  same  material. 
Into  these  tanks  the  branches,  twigs,  and  the  leaves  are  placed,  and 
water  is  run  in,  care  being  taken  to  force  the  green  plants  down  under 
the  water  by  tlie  aid  of  stout  wooden  balks  wedged  tight  against  the 
sides  of  the  Vooden  tanks,  fcc."  Having  described  in  detail  the  process 
of  elimination,  the  author  says  the  exhausted  plants  are  used  for  a  ma- 
nure, for  although  the  boughs  on  being  planted  in  the  soil  would  again 
grow,  they  would  not  yield  either  in  quality  or  qiuantity  enough  to  pay 
the  expenses  of  culture. 

Fownes,  in  fiis  Manual  of  Elementaiy  Chemistry,  London,  1S73,  elev- 
enth edition,  says  that  when  the  lea\^e8  of  the  indigo-plant  are  plaeed  in 
a  vessel  of  Mater  and  allowe<l  to  ferment,  a  yellow  substance  is  disserved 
out,  which  by  contact  of  air  becomesdeep  blue  and  insoluble,  and  linaUy 
precipitates.  This,  washed  aud  carefully  dried,  constitutes  the  indigo 
of  commerce.  Nor  is  fermentation  essential,  as  a  mere  infusion  of  the 
plant  in  hot  water  deposits  indigo  by  standing  in  the  air.  • 

Mr.  John  F.  D.  Smyth  in  his  «»Tour  of  the  United  States,''  published 
iu  London  in  1784,  referring  to  the  cultivation  of  indigo  iu  the  Soutii  at 
that  day,  said  that  about  twenty-five  hands  could  manage  a  plantation 
of  fifty  acres,  and  complete  the  manufacture  of  this  valuable  dye-stuff, 
besidet^  providing  their  own  necessary  subsistence  and  that  of  the 
planter's  family.  If  the  land  was  very  good  each  acre  would  yield  from 
sixty  to  seventy  pounds  of  indigo  ^  at  a  medium  the  produce  was  fifty 
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pounds,  but  this  was  regarded  by  many  skillful  planters  as  a  very  indif- 
ferent crop. 

It  must  be  admitted  that  the  highest  named  of  these  yields  w^b  very 
poor  indeed,  in  view  of  Loudon's  assertion  referred  to  above,  that  in  the 
Indies  seventeen  negroes  managing  twenty  aeres  could  produce  five 
hundred  pounds  in  twelve  montlS.  It  may  tell  a  story  of  unthrifty  and 
unskilled  management  on  the  part  of  the  earlier  planters ;  and  yet  the 
indigo-crop  of  that  day  was  a  very  important  one  in  the  country.  Cer- 
tainly in  the  ligbt  of  the  progress  made  in  agriculture  since  that  time, 
covering  its  methods  of  planting,  fertilizing,  garnering,  and  embracing 
labor-saving  machinery  of  great  diversity,  ^eajber  things  might  con- 
fidently be  expected. 

A  correspondent  of  Clinch  County,  Georgia,  recently  sent  to  the 
Department  a  specimen  of  the  indigo-plant  which  grows  wild  in  that 
section  and  in  great  abundance.  On  examination  it  proves  to  bo 
Indiffofera  anil,  before  referred  to  in  this  article  as  the  variety  chiefly 
grown  in  the  West  iidies,  yielding  one  of  the  valuable  dyes  of  commerce. 
In  Georgia  it  is  cultivated  only  for  immediate  uses.  It  is  there  prepared 
as  follows :  The  plant  is  gathered  while  in  full  blossom,  viz :  the  stalk 
and  its  branches ;  it  is  then  placed  in  a  barrel  or  trough  of  cold  water, 
where  it  is  left  to  soak  until  the  ends  of  the  stalks  turn  ^  reddish  color, 
and  is  then  pounded,  or  '<  churned,''  with  a  ladle  or  paddle  until  it  foam3 
like  soap-suds,  then  left  to  settle.  The  sediment  at  the  bottom  is  the 
indigo,  or  coloring  matter. 

In  the  county  of  Orangeburgh,  S.  C,  there  are  six  indigo-farms,  carried  on 
by  some  of  the  older  men  of  the  county.  The  plant  grows  luxuriantly, 
and  is  found  in  the  woods  uncultivated.  The  only  variety  cultivated  Is 
t}ie  wild  indigo,  {Baptisia  tinctorial)  indigenous  to  the  county.  This  is 
not  a  superior  variety  for  cultivation  for  purposes  of  commerce,  the 
indigo  not  being  sufidciently  deep  in  its  blue,  and  in  quality  inferior  to 
that  produced  in  Georgia,  referred  to  in  the  preceding  paragraph.  For 
a  very  comprehensive  statement  of  the  condition  of  indigo  cultivation 
in  this  district,  and  for  a  comparison  of  the  profits  derived  from  it  as 
compared  with  those  from  cotton-growing,  the  Department  is  indebted 
to  Mr.  Paul  S.  Felder,  oi  Orangeburgh.    He  says : 

The  wild  indigo  (Baptisia  tinctoria)  is  the  farcrorite  in  this  county  for  the  manufac- 
ture of  indigo  for  market.  It  grows  from  the  seed,  (which  is  hcavierthan  that  of  other 
varieties,)  ancl^  once  planted,  annnaUy  comes  up  in  the  spring  froi]^  the  roots,  its  vieor 
increasing  until,  on  account  of  the  annual  cuttings  and  removal  of  aU  vegetation,  zhfi 
ground  is  entirely  e;sJiausted.  This  happens  in  from  six  to  ton  years.  No  fence  is 
needed  to  inclose  it,  as  stock  will  not  interfere  with  or  cat  it.  Those  who  have  planted 
it  here  never  use  manure  of  any  kind,  nor  over  plow  it.  The  hoo  alone  is  used  to  keep 
down  weeds  and  grass  after  each  cutting. '  Very  soon  the  plant  from  the  strong  roots  puts 
out  vigorous  sprouts,  which  shade  the  ground  and  keep  down  other  growth.  Hence 
its  cultivation  is  very  easy  and  the  cost  small.  The  greatest  labor  is  in  cutting,  which 
is  done  with  the  conmion  reap-hook  and  is  a  very  slow  process.  This  part  of  uie  work 
must  be  done  before  the  dew  dries  off  the  plant,  and  the  plant  is  transferred  to  the  vat 
before  it  wilts.  For  this  reason  more  hands  are  required  than  otherwise  would  be  pec- 
essary.  If  a  light  reaper  that  could  be  pushed  by  hand  were  manufactured,  the  ex- 
pense would  be  greatly  lessened.  Manual  labor  is  necessary  because  theplants  areput 
m  UiDW  land,  and  there  are  always  too  many  stumps  to  allow  the  work  of  horses.  With 
the  use  of  a  mower  and  the  application  of  fertilizers,  I  think,  the  business  might  be 
made  one  of  great  profit.  As  it  is,  indigo  i^ays  better  than  cotton,  although  cotton 
cultivation  has  almost  quite  superseded  it.  One  cause  of  this  supersession  ts  that  in- 
digo cultivation  is  considered  an  unhealthy  business.  The  land  best  adapted  to  indigo 
is  a  sandy  soil,  the  pooi'er  parts  of  a  tract,  hence  wheu  it  ceases  to  yield  this  plant  it 
is  lit  for  nothing  else.  The  indigo  is  cut  as  long  as  it  wiU  sprout,  and  coming  up  from 
the  root  it  sprouts  ^is  long  as  there  is  any  nutriment  in  tl^o  ground.  After  the  fields 
are  abandoned  grass  comes  up,  and  in  a  few  years  of  accummation  of  -vegetable  m^t- 
ter  indigo  may  grow  luxuriantly^  again,  but  too  much  scattered  to  be  pro^;^ble..for 
ring. 
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Coinparmg  tlio  profits  of  iudigo  and  cotton  cultivation  respectively,  I  select  the 
number  of  five  liauils,  because  less  than  that  number,  with  the  rude  implements  used, 
cannot  manage  an  indigo-farm.  On  a  cotton-farm  provisions  for  teams  and  hands  ana 
three  bales  of  cotton  to  the  hand  is  good  planting;  it  is  more  frequently  fallen  short  of 
than  reached.  The  following  is  the  profit  arising  from  the  labor  of  five  hands  in  the 
cotton-field  : 

Wages  of  5  hands,  12  months $500 

Fertilizers 150 

Interest  on  purchase  of  teams,  tolls,  &c 60 

—  poo 

Cotton  now  worth  15  cents  per  pound  in  Charleston,  less  freight  and  commis- 
sion, 3  cents  i)er  pound,  15  bales,  400  pounds  per  bale,  at  18  cents 840 

P*rofit  on  cotton 140 

Five  hands  on  an  indigo-farm  will  make  provisions  and  250  pounds  of  indigo  per 
hand. 

1.250  pounds  indigo,  at  75  cents  per  pound 937  50 

Expenses:  wages,  5  hands 5  months $250 

Interest  on  teams,  &c 50 

-^ — 300  00 

Profit  on  indigo 637  50 

Mr.  Felder  adds  that  indigo-lands  can  be  bought  at  from  50  cents  to 
$1  per  acre.  His  statement  throws  considerable  light  upon  the  pos- 
sibilities of  indigo  cultivation  carried  on  with  knowledge.  As  is  shown 
in  this  article,  indigo  reqtiires  good  land,  abundant  and  rich  manuring, 
and  careful  manipulation.  The  choice  of  a  good  variety  for  cultivation 
is  a  condition-precedent,  of  course.  Yet  we  here  see  that  lands,  con- 
sidered as  useless  for  any  other  purpose,  sandy  soils,  lands  full  of  stumps, 
without  manures,  without  any  cultivation  whatever,  yield  a  profit  even 
above  cotton  that  is  simply  enormous.  At  the  same  time,  no  imple- 
ments except  the  hoe  and  the  reap-hook  are  employed,  and  a  variety  of 
the  indigo-bearing  plants,  ranking  low  for  quality,  is  relied  upon  for  a 
product.  The  indigo  of  Bengal  commands  $2.30  to  $2.60  per  pound; 
that  of  Guatemala,  $1.90  to  $2.00;  while  that  of  South  Carolina  sells  for 
75  cents  per  pound.  It  would  seem  possible  that  if  enterprise  and  skill 
were  turned  toward  the  improvement  of  the  methods  of  the  cultivation 
und  maufacture  of  indigo,  as  in  the  case  of  other  valuable  products;  if, 
for  example,  lands  for  the  purpose  were  raised  to  the  proper  tilth,  and 
kept  up  to  it  as  nearly  as  may  be;  if  machinery  were  provided  for  the 
more  expeditious  cutting  of  the  leaves,  and  for  the  more  certain  expres- 
sion of  the  coloring  matter,  requiring  less  labor  and  yielding  more  cer- 
tain and  assured  results ;  if,  in  a  word,  knowledge,  backed  by  capital, 
jvere  employed  in  the  industry,  the  production  of  indigo  might  possibly 
igain  be  made  remunei^ative  on  southern  fields. 


CULTURE  OF  RAMIE  AND  JUTE. 

Within  the  last  few  years  the  Agricultural  Department  has  taken 
much  interest  in  the  subject  of  ramie  and  jute,  the  seeds  of  which  were 
Driginally  introduced  by  it  into  the  country  and  extensively  distributed 
n  the  Southern  States.  The  effect  of  this  has  been  to  make  the  impres- 
sion that  the  cultivation  of  these  plants  is  about  to  become  one  of  the 
nost  important  industries,  and  especially  valuable  because  it  will  give 
I  profitable  employment  to  the  planters  and  lands  of  a  portion  of  the 
country  where  a  larger  production  of  cotton  sg  lessens  tlie  price  as  to 
nake  any  new  production  desirable. 
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Exi^eriments  lately  made  in  the  State  of  Louisiana  in  the  cnltivatiou 
and  preparation  of  both  ramie  and  j ate  seem  to  settle  the  question  that 
it  is  l)oth  practicable  and  profitable.  The  Department  has  sought  to 
gather  all  the  information  which  can  be  gained  on  the  subject;  and^  at 
its  instance,  a  treatise  has  been  prepared  by  Emile  Lefranc,  of  the 
''  Southern  Earaie-Planting  Associatiwi,''  whoso  experience,  both  in  the 
cultivation  of  these  plants  and  preparation  of  their  fibers,  enables  him 
to  speak  confidently  of  the  success  that  company  has  met  with. 


RAMIEw 

nV   EMILK  LEFRANC. 

At  last  this  remarkable  textile  plant  is  enabled  io  leave  the  liara.ssiiig  auil  expen- 
sive phase  of  experimental  struggle ;  it  can  now  safely  enter  into  the  broad  and  rich 
sphere  of  productive  cultivation,  and  oi)en  a  now  source  of  i)rosperity  in  the  industrial 
area  of  the  New  World. 

It  has  just  been  delivered  from  the  heavy  impediments  which  have,  so  far,  prevented 
its  use^l  development. 

After  having  been  the  objecs  of  yeara  of  laborious  and  costly  efforts  in  many  quarters, 
and  by  many  searching  minds,  the  arduous  problem  of  separating  economicaUy  thai 
fine  tectile  fiom  its  green  ooating  has  been  satisfactorily  solved  in  New  Orleans.  The 
difficalty  of  applying  the  proper  treatment  to  the  fiber  is  now  radicaUy  removed  by 
the  completion  of  an  improved  decortioating-machine,  patented  In  1870,  and  finally 
perfected  in  1873,  that  is  to  say,  a  few  months  ago. 

The  jnachine  was  put  publicly  in  operation  last  September,  on  the  farm  of  the 
"  Southern  Ramte-Flanting  Association  of  New  Orleans." 

It  has  worked  for  weeks  in  the  regular  deceit ication  of  ramie  and  jute  in  green 
stalks.  Undeniable  evidence  has  been  there  furnished  of  the  Ion 5  sough t-f or  discovery 
of  a  successful  method  for  setting  free  the  rich  fiber  from  its  tenacious  bark  and  pithy 
envelope. 

Introduced  into  Loui/iiana  toward  the  fall  of  1867,  the  ramie  has  had  ample  time 
to  prove  its  vitality  and  toughness  as  a  perennial  growth.  With  little  or  no  care  it 
has  thriven  alone  since  then,  and  wherever  attention  has  been  given  to  it,  its  pro- 
pagation has  been  considerable.  In  some  rich  and  elevated  soils  the  plant  has  stood 
and  propagated  without  the  least  cultivation  for  the  last  six  y^ars.  The  stems  die  in 
winter,  and  multitudes  of  others  shoot  forth  every  spring.  Where  the  bushes  are 
regularly  cut  three  or  four  times  a  year,  the  more  vigorou;^  and  luxuriant  is  the 
growth.  All  these  facts  sufficiently  prove  the  perennial  and  hardy  vitality  of  the 
plant,  as  also  its  adaptability  to  our  soil,  and  the  congeniality  of  our  climate.  There- 
fore the  agricultural  problems  and  the  questions  of  acclimation  are  also  solved  and 
settled.  If  the  ramie  industry  did  not  unfold  sooner  the  advantage  of  the  i>hmt,  it 
was  solely  on  account  of  the  nnprofitable  or  inefficient  methods  of  extracmng  the 
fiber.  Wnen  first  introduced  on  tnis  continent,  the  treatment  of  the  ramie-plant  was 
erroneously  assimilated  to  that  of  the  nettle  family.  The  universal  opinion  was  that 
it  should  be  treated  like  jute,  flax,  hemp,  and  other  textiles  of  the  cannabis  variety, 
which  are  disintegrated  lengthwise  from  the  stems  by  the  simple  process  of  water  fer- 
mentation. 

The  eiTor  was  soon  discovered.  Ramie-fiber  admits  of  no  rotting  action  on  the 
stalks.  Steeped  and  fermented  in  water  or  exposed  to  the  air,  it  Ls  decomposed  and 
leduced  to  a  short,  and  weak  fiber,  saturated  with  tannic  acid  and  spotted  with  tan- 
bark.  Moreover  the  process  is  tedious  and  anti-economical.  It  lias  been  found  thyt 
the  envelope  of  the  ramie-liber  contains  some  sulphuric  and  carbonic  elements,  which 
lUssolve  the  joints  of  the  cellulose  when  the  stem  is  subjected  to  the  acetic  degree  of  fer- 
mentation or  rotting.  Then,  some  chemists  resorted  to  the  process  of  neutralizing 
those  dissolving  elements  by  means  of  an  acidulated  bath  for  the  plants. 

But  those  dilTerent  systeins  were  o'f  no  avail,  Iwcauso  they  require<l  the  additional 
intervention  of  machinery  to  break  and  hackle  the  filament,  which  was  otherwise  more 
or  less  injured  in  its  quality  by  the  unnatural  treatment  to  whidi  it  was  subjected.  In 
face  of  the  despotic  exigencies  of  economy  in  labor,  and  the  absolute  necessity  of  a 
large  production,  none  of  tliose  methods  was  practicable. 

I3ut  another  road  lay  open  to  logical  and  searching  int<dlects.  They  were  guided  by 
the  investigation  of  the  following  points : 

First.  What  is  the  process  of  the  Chinese,  who  for  centuries  have  moxu)poIized  the 
ramie-fiber  trade  ?    Their  i)roce8s  consists  in  stripping  the  i*amie-plant  and  scraphig 

o  bark  containing  the  filament. 
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Soooiid.  Wliy  <lo  they  not  pi-oceod  by  rottinjif  the  Htulks  as  tbey  (1«»  ior  tlicii'  otLcr 
loii^  toxtilos  ?  Hf'cauBO  th«y  know  thit  the  nutiu-o  of  tln»  ramie-iuant  clo(»»  not  i>ennit 
it ;  they  "w  awaits  that  lhh»'llno  liber  can  only  bo  obtained  by  Hcparatiiip  iirst  th*'  iiya- 
ri«»nH  bark,  whii-li,  beinj;  removed,  {MrmitH  the  owlinary  proroas  of  rottiuji^  antl  bloach- 
iu*}r  on  tlh*  nncoated  and  froo  filament. 

The  qiu'Mtion  beinjx  so  ]>roi)onnded  and  answered,  tbero  was  but  ouo  way  t<»  solve 
tho  problcui — to  oondtruct  a  machine  capable  of  doing  what  Ihe  Chinese  du  by  Iiand. 
Thoy  ttkin  the  Htalk  and  clean  the  outer  bark  oft'  with  a  knife,  and  euch  hand  obtains  in 
this  injinncr  one  or  two  pounds  per  day  of  a  marketable  raw  prodnet.  A  machine  liad 
then  to  Ik)  invented  that  would  supply  daily  one  thousand  pounds  of  a  Kimilar  product, 
^iieh  wos  the  ta»»k,  and  it  has  been  accomplished. 

]hit  inventions  of  that  kind,  with  no  pi>ecedent,  no  liasls  in  cxistinjG;  machinery,  are 
n(»t  the  work  of  a  day;  they  arc  the  result  of  years  of  persistent  exptinnieutaiion  and 
eoncentrnted  tuon^ht. 

Sound  and  nsefnl  contrivances  have  ever  b«en  of  slow  fj:rowtli.  It  seems  that  a  cer- 
tain experimental  and  painful  stage  is  the  necessaiy  tribute  paid  in  advance  to  the 
benetits  of  proj^^ss. 

Practical  ])ersonf«  familiar  with  tlio  treatment  of  textiles  know  the  impossibility  of 
cleaning  thoroui^hly  any  fiber,  dried  or  green,  by  the  continuous  action  of  machinery. 
Either  with  drums  or  beaters  the  cleaning  instruments  ciiunot  turnout  the  (ilameut 
without  ii  certain  ([uantum  of  chaff  and  other  refuse  entanf;:led  in  the  fiber.  All 
<»xperi:nents  on  this  point  have  failed,  and  proved  the  insuf)erable  difiieulty  of  expell- 
ing  by  continuity  oi  friction  all  the  particles  of  [lith  that  have  pcnetratwl  into  the 
tiber.  It  Im  only  through  a  scraping  process,  acting  in  a  backwanl  and  forward  direc- 
tion, that  a  ]>erfect  cleaning  can  be  obtained. 

The  contrivance  that  cleans  ramie,  and  furnishes  a  i^roduct  similar  to  that  of  China, 
Is  founded  on  that  true  principle,  as  follows: 

Revoh'lng  cleaners,  provided  with  a  peculiar  sort  of  knives,  receive  gradually^  by 
means  of  a  circular  carrier,  Imncbes  of  stems,  which  are  doubled  down  and  hooked  in 
the  middle.  Tlie  carrier  withdraws  them  from  the  rotary  action  of  the  cleaners,  and 
delivers  them  in  the  form  of  clear  ribbons,  of  a  light  yellow  color,  as  tine  as  the 
imported  China-grass. 

That  crude  ramie-staple  is  worth  from  £G5  to  £70  per  ton  in  Europe^  but  American 
manufacturers  offer  :cO  ot2!j  cents  a  pound  for  it,  provided  a  largo  supply  be  seoored. 
On  account  of  the  aforesaid  ditUculty  of  decortication  by  machinery,  it  has  hitherto 
been  impossible  to  comply  with  this  condition,  and  (ronsec^uently  the  cultivation  of 
the  plant  has  remained  stationary  in  America.  This  impediment  is  now  al>out  to  dis- 
appear, and  a  flourishing  trade  will,  no  doubt,  be  soon  inaugurated.  Then  there  will 
be  no  reason  for  confining  the  value  of  the  fiber  to  what  it  is  worth  in  its  crude  condi- 
tion. Properly  ungunmied  and  bleached  by  the  process  hereafter  described,  romie- 
lilier  ae^uii*ed  a  don ble  and  triple  market  value.  Then,  if  dressed  and  combed  smoothly, 
it  has  the  beauty  and  value  of  a  lustrous  6ta]^le  which  is  classed  next  to  silk  for  strcnjB^h 
and  brilliancy.  "The  tissues  calli^d  "  Japan  silk,'' '^  Canton  goods,"  **grasd-cloth,"  **>ian- 
kin  linen,"  and  many  other  Torieties  of  dry-goods,  are  generally  made  of  ramie  mate- 
rial, more  or  less  mixed  with  other  fiber. 

English  manufacturers  have  monopolized  the  ramie  or  China-grass  trade  in  Europe 
and  America,  and  kept  somewhat  secret  the  process  of  finishing  and  weaving  the  fiber. 
Almost  all  the  dress-goods — ^mixed  with  brilliant  materials  and  imitating  silk  fabrics — 
are  made  in  part  of  ramie.  LfOeds  and  Bradford  ore  the  principal  manufacturing  cen- 
ters that  use  that  staple  as  a  substitnte  for  silk  in  many  sorts  of  goo<ls.  It  is  a  com- 
mon error  to  consider  ramie  as  a  substitute  for  cotton. 

None  of  the  Bohemaria  or  Urtica  grosses  have  the  necessary  rcquircmcTits  for 
dethroning  that  useful  king.  The  efieet  produced  by  the  ramie-fiber  is  cooling  rather 
than  wanning,  and  it  cannot  for  that  reason  take  the  phice  of  the  indispensable  cot- 
ton-sta])Ie.  Flax  will,  perhaps,  feel  its  competing  influence,  because  the  ramie-tow, 
called  eottonized  ramie,  enters  into  the  manufacture  of  fine  linen  and  cambric  iniita- 
tations.  But  the  long  ramie-staple  bos  a  higher  destiny;  it  is  in  the  rich  domains  of 
the  silk  trade  that  it  will  predominate  as  an  ally  moro  or  less  otficiully  recognized. 
Like  certnin  sorts  of  wines,  such  as  champagne,  port,  sherry,  Madeira,  and  others,  whose 
consumption  exceeds  considerably  the  genuine  produce,  the  so-called  silk  ])roduot9 
greatly  sur|iass  in  volume  the  actual  amount  of  silk  that  could  be  obtained  from  all 
the  cocoons  of  the  whole  world.  Evidently  there  is  some  precious  substitute  more  or 
less  oi>euIy  introiliiood  into  the  protended  silk-stock.  *\Vhat  is  this  contraband  mate- 
rial 7  Lancashire  and  Lyons  manufacturers  cenld  probably  answer  the  query.  But, 
resorting  to  no  such  indiscreet  question,  we  can  derive  some  light  and  information 
from  the  following  figures  of  tlie  eastern  exporting  trade.  In  n  pamphlet  recently  b- 
lished  on  the  subject  of  ramie  by  Baron  Jean  do  Bray,  we  find  that  the  expt  of 
China-gr]1^44  from  S^banghai  alone  amounted  in  1865  to  3,24(^000  kilograms — about 
seven  millitms  of  pounds.  It  is  reasonable  to  infer  that  this  exportation  has  increased 
ever  since,  and  that  India  and  Japan  have  fuzniahed  also  to  the  outside  trade  a  certoiii 
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share  of  the  staple.  Whati^vcr  may  be  the  consumption  now,  it  is  certain  that  the 
demand  for  this  lino  article  will  for  a  long  period  exceed  the  supply.  The  limited  sur- 
plus over  and  above  the  home  consumption  of  the  crowded  populations  of  Asiatic 
countries  has  been  a  drawback  to  the  diffusion  of  ramie  in  other  parts  of  the  world. 
The  cleaning  process  of  the  Chinese  permits  to  each  hand  an  average  of  only  1^  pounds 
a  day ;  hence  the  limited  production. 

It  is  a  well-known  fact  that  if  American  manufacturers  have  not  yet  displayed  their 
usual  enterprising  spirit  and  ingenuity  by  availing  themselves  of  the  advantages  vrith- 
out  number  offered  bfr  the  ramie,  it  is  because  they  could  not  secure  a  regular  supply 
of  the  fiber.  But  the  decortication  of  the  plant  bein^  now  easy  and  economical,  its 
cultivation  will  receive  its  due  development,  and  permit  our  industrial  institutions  to 
check  the  foreign  monopoly  of  ramie  goods.  We  nave  now  on  hand  all  the  necessary 
elements  for  the  rapid  progress  of  its  cultivation  and  production ;  abundance  of  plants 
and  roots  as  acclimated  seed ;  lands  and  climate  perfectly  suitable  |  j^ractical  knowl- 
edge derived  from  six  years  of  experiment;  and,  finally,  the  mechanical  means  of  har- 
vesting this  valuable  product. 

Having  thus  exhibited  the  actual  standing  of  ramie  as  the  element  of  new  branches 
of  manuSsustures  on  this  continent^  and  demonstrated  that,  instead  of  being  abandoned 
as  a  failure,  which  many  thought  it  was,  it  has  silently  prepared  its  way  to  success,  we 
deem  it  proper  to  state  briefly  the  past  status  of  the  plant,  and  the  use  made  of  it  by 
its  original  producers. 

If  sarnie  is  a  novelty  for  the  New  World,  it  has  been  in  use  from  remote  antiquity  in 
the  Old.  Japan.  China^  India,  and  almost  all  the  islands  o^  the  East  have,  for  centu- 
ries, made  of  it  the  basis  of  their'^home  fabrics,  and  an  object  of  foreign  trade.  The 
Greeks  and  the  Romans  used,  as  silk  clothing,  ramie  goods  imported  m>m  the  coun- 
tries of  Southern  Asia.  Virgil  mentions  the  fact,  and  admires  those  rich  tissues,  in  his 
Georgics.  He  calls  them  the  brilliant  i)roduct  of  the  silk  countries  of  the  East.  Sev- 
eral learned  Jesuits,  when  missionaries  in  Japan  and  China,  discovered  that  ''this  bril- 
liant product,"  so  admired  by  the  Roman  poet,  was  tiie  nettle-fiber  called  ''kara''  in 
Sapan,  ''ma,''  or  "chu-ma,''  in  China,  "rnea''  in  the  East  Indias,  and  "ramah,"or 
"  ramie"  in  Java.  All  these  denomina^ons  in  the  lan^ages  of  the  countries  producing 
the  plant  have  some  meaning  in  regard  to  the  varieties  in  the  nettle  family.  The 
generic  name  of  the  plant  is  ''Urtica,"  of  the  Bohemaria  tribe.  But  in  its  numerous 
varieties  there  are  different  qualities  classed  under  two  principal  types :  Uriioa  nivea 
(the  English  China-grass)  and  Ortica  utilis,  or  tenadsHma,  which  is  the  ramie.  The 
latter  is  the  better  of  the  two.  We  have  both  varieties  in  Louisiana,  and  we  can  con- 
firm Dr.  Decaisne's  assertion  of  the  superiority  of  ramie  over  China-grass.  Thus  Vrtica 
niveay  with  the  leaves  green  on  one  side  and  silvery  on  the  other,  is  inferior  both  in 
productiveness  and  in  quality.  Its  fiber  remains  greenish,  stiff,  and  brittle.  It  is  the 
reverse  with  the  ramie,  or  Urtka  tenaoissima.  It  is  partly  for  that  reason  that  the 
English  j^ovemment  of  East  India  promotes  by  all  possible  means  the  production  of 
that  variety  in  Hindostan.  It  is  named  rhm  there  and  ramie  here.  The  Asiatic  ety- 
mology of  tno  two  names  corresponds  logically  to  the  meaning  of  "  high  branches." 

Roxburgh  in  England,  Decaisne  in  fiance,  and  the  Department  of  Agriculture  in 
America  are  the  principal  introducers  of  the  plant  into  the  scientific  spheres  of 
their  respective  countries.  They  have  personally  verified  the  industrial  value  of 
ramie  as  the  genuine  kind  of  Bohemaria,  and  recommended  its  adoptiom  to  agricul- 
turists. Decaisne,  professor  of  the  Museum  of  Natural  History  in  Pans,  has  published 
a  notice  in  which  he  traces  the  use  of  the  textile  in  Europe  as  far  back  as  the  seventh 
centn^.  "  Russia,"  he  says,  "  received  it  from  the  Tartar  and  the  Chinese  as  damask 
silk;  Holland  received  it  from  her  Asiatic  establishments,  and  trades  still  with  it, 
imdcr  the  name  of  neitledoeck;  England,  under  Queen  Elizabeth,  learned  from  the  bot- 
anist Lobel  the  value  of  the  article,  and  has  since  labored  to  mqnopolize  its  trade 
throughout  the  civilized  world. 

In  Europe,  especially  in  France,  new  ideas  and  discoveries  are  promptly  investigated 
and  sifted  out  by  scientific  volunteers  laboring  ardently  to  keep  their  minds  in  activity, 
or  to  have  the  pleasure  and  the  honor  of  contributing  to  the  progress  and  the  welfare 
of  mankind.  They  do  there  in  theory  what  our  Department  of  Agriculture  does  here 
in  practice.  They  study,  think,  and  write  on  any  agitated  subject,  and  send  the  result 
of  their  mental  efforts  to  some  academy  or  institute,  whence  it  is  publicly  disseminated 
throughout  the  world. 

The  ramie  question  ^^has  been  turned  over  and  over  again,  for  years,  by  writers  on 
industry  and  economy.  Numerous  memoirs,  pamphlets,  and  books  have  apx>eaied  in 
the  wake  of  the  learned  Roxburgh  and  Decaisne.  But  few  of  those  publications  pos- 
sess the  tangibility  of  accurate  facts  and  of  practical  knowledge.  The  majority  are 
merely  vague  repetitions  of  old  reports,  and  convey  no  instruction  of  a  solid  nature. 
One  of  the  rare  good  treatises  on  the  matter  is  that  of  Ramon  de  la  Sagra,  member  of 
the  French  Institute.  It  has  been  published  in  the  Bulletin  de  la  Sooi^t6  d' Acclima- 
tion of  1869,  which  is  similar  in  its  object  to  the  monthly  report  of  the  United  States 
Department  of  Agriculture.    That  treatise  is  a  clear  and  reliable  exposition  of  the 
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Cliiueso  metliods  employed  in  the  cultivation  and  treatment  of  the  plant,  but  the  writer 
concludes,  in  harmony  with  all  those  that  are  properly  enlightened  on  the  points  in 
question,  that  the  profitable  cultivation  of  ramie  is  doubtful  in  European  latitudes^  or, 
at  all  events,  not  to  be  attempted  until  the  cleaning  can  be  performed  by  efficient 
machinery.  In  the  Union  the  plant  has  a  wide  field  and  an  aniple  margin  in  regard  to 
the  latitudes  congenial  to  its  growth.  The  Gulf  States  and  California  have  m  that 
respect  the  requisite  qualities,  particularly  Louisiana,  where  the  plant  was  first  intro- 
duced from  Mexico,  in  1667,  and  subjected  since  to  various  tests.  To  two  persons  is 
due  the  credit  of  its  introduction  into  the  United  States,  viz.,Moii8ienr  Ernest  Godeaux, 
in  that  year  consul  of  France  in  New  Orleans,  and  Benito  Roezl,  a  Bohemian  botanist, 
once  a  resident  of  Santa  Comapan,  in  Mexico.  M.  Godeaux,  who  was  consul  at  Shang- 
hai before  coming  to  New  Orleans,  had  brought  from  China  fine  whito  clothing  maao 
of  "  ma.^'  It  was  remarked  and  admired  by  every  one  for  its  various  qualities.  Hav- 
ing observed  that  the  latitude  and  soil  of  Louisiana  could  not  be  uncongenial  to  the 
plant,  M.  Godeaux  ordered  some  ramie-seed  from  China.  But  it  failed  to  come  in 
proper  condition.  By  a  curious  coincidence  Boezl  arrived  at  that  time  f  i*om  Vera  Cruz 
with  a  lot  of  ramie-roots  for  sale.  He  had  idso  a  few  plants  growing  in  flower-pots. 
M.  Godeaux  identified  and  recommended  the  plant  as  being  the  same  he  had  attempted 
to  introduce  into  Louisiana  as  a  profitable  article  of  cultivation.  The  Department  of 
Agriculture,  then  superintended  by  General  Horace  Capron,  also  recognized  the  identity 
of  that  Bohemaria  and  officially'  proclaimed  its  merits,  as  the  Hon.  Frederick  Watts 
now  does  in  regard  to  jute. 

The  New  Or&ans  press,  the  Picayune,  the  Times^  the  Bee,  the  Renaissance  Louisi- 
anaise,  &.C.,  studied  elaborately  the  value  and  utilization  of  this  textile,  and  recom- 
mended its  adoption.  Roezl  sold  his  roots  in  small  quantities  to  nnmerous  experimenters, 
and  the  initiation  of  the  plant  was  effected  with  varied  success  in  different  quarters  of 
Louisiana,  Mississippi,  Texas,  Soutii  Carolina,  Georgia,  Alabama,  &c.  Thus  a  few 
hundreds  of  sickly  ratoons,  transplanted  from  Mexico,  where  a  dozen  roots  had  been 
previously  imported  trom.  Java,  rapidly  produced  millions  of  plants  in  these  States. 
But  the  vicissitudes  of  the  country,  the  want  of  efficient  machinery,  <as  also  insufficient 
care  and  attention,  caused  the  decay  of  a  great  x>ortion  of  this  first  growth.  Louisiana 
is  probably  the  only  spot  where  the  propagation  of  the  plant  was  maintained.  All 
sorts  of  experiments  on  the  various  points^  be  studied  made  the  writer  of  this  memoir 
familiar  with  the  ramie  cultivation  and  its  requirements.  The  successful  cultivation 
of  the  ramie  is  not  exactly  an  easy  task,  as  many  suppose  it  to  bo,  nor  can  the  plant 
adapt  itself  to  any  kind  of  soil  indiscriminately,  as  it  has  been  reported.  Experience 
has  demonstrated  that  a  durable  stand  requires  a  judicious  choice  of  land  and  situa- 
tion, also  intelligent  and  attentive  labor  at  the  outset.  Bearing  in  mind  that  ramie  is 
a  })erennial  growth  of  great  productiveness,  which  can  last  for  years  and  years,  it  will 
logically  be  admitted  that  a  selected  and  well-prepared  soil  is  indispensable  to  secure 
the  benefit  of  frequent  cuttings  and  a  lengthened  stand.  Therefore  the  observation  of 
the  following  rules  will  be  absolutely  necessary  for  the  cultivation  of  ramie,  and  for 
drawing  from  the  rich  plant  all  it  can  yield : 

First.  -Whether  for  nursery  purposes  or  for  cultivation,  the  land  must  be  sufficiently 
elevated  to  receive  the  benefit  of  natural  drainage,  because  the  roots  will  not  live  long 
in  a  watery  bottom. 

Secondly.  The  soil  must  be  deep,  rich,  light,  and  moist  as  the  sandy  alluvia  of  Louisi- 
ana.   Manure  supplies  the  defects  in  some  lands  in  these  respects. 

Thirdly.  The  field  must  be  thoroughly  cleared  of  weeds,  plowed  twice  to  the  depth 
of  8  or  10  inches  if  possible, 'harrowed  as  much  as  a  thorough  pulverizing  requires,  and 
carefully  drained  by  discriminate  lines  of  ditches.  Water  must  not  be  allowed  tcr  stand 
in  the  rows  of  the  plant. 

The  land  being  thus  prepared,  planting  becomes  easy  and  promising.  December. 
January,  and  February  are  the  belst  months  in  which  to  plant.  Roots,  ratoons,  ancl 
rooted  layers  are  the  only  available  seed.  They  are  generally  4  or  5  inches  long,  care- 
fully cut,  not  torn,  from  the  mother-plant.  The  dusty  seed  produced  by  the  ramie- 
stalks  in  the  fall  can  be  sown,  but  it  is  so  delicate  and  requires  so  much  care  during 
the  period  of  germination  and  growth  that  it  seldom  succeeds  in  open  land.  The 
regular  germinating  power  of  uiat  seed  is  also  questionable.  The  Department  of 
Agriculture  vainly  tried,  a  few  "years  ago,  to  diffuse  this  seminal  cultivation  by  distrib- 
uting imported  seed,  which  never  germinated. 

In  the  presence  of  these  difficnlties,  and  of  the  sure  propagation  obtained  from  frac- 
tional roots,  sowing  has  been  abandoned  and  replanting  adopted  as  follows : 

Furrows  5  or  6  inches  deep  and  5  feet  apart  are  opened  with  the  plow.  Tlie  roots 
are  laid  lengthwise  in  the  middle,  close  in  succession  if  a  thick  stand  of  crop  is  desired, 
but  placed  at  intervals  if  nursery  propagation  is  the  object  in  view. 

Tlie  first  mode  will  absorb  3,000  roots  per  acre^  but  will  save  the  labor  of  often  filling 
the  stand  by  propagation.  The  second  mode  will  spare  three-fourths  of  that  amount 
of  roots,  but  will  impose  the  obligation  of  multiplving  by  layers.  Being  placed  in  the 
furrow  closely,  or  at  intervals,  the  roots  are  caref  uUy  covered  with  the  hoe.   Pulverized 
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earth  and  mannro  flpread  over  tlie  i-oots  insure  an  early  and  liixnriant  prowth  iu  the 
Bpring.  When  the  shoots  have  attained  a.  foot  in  height  they  are  hilled  np  Hke  pota- 
toes, corn,  and  all  other  plants  that  require  gootl  footing  and  protection  from  the 
fermenting  etfect  of  stagnant  wat^^r.  The  intervals  between*  the  rows  being  lieepened 
by  the  hilling  have  also  a  draining  influence,  which  can  be  rendered  still  more  ettective 
by  ditches  dug  across  from  distance  to  distance,  say  15  feet. 

Oood  crops  arc  oljtained  by  thiokening  the  stands.  The  stems  ore  then  abundant, 
fme,  straight,  and  rich  in  tiber.  Close  panting  is  then  necessary,  inasmuch  as  it 
prevents  the  objectionable  branching  of  the  stalks.  Crooked  and  branchy  ramie  ia 
unfit  for  mechanical  decortication ;  it  causes  waste  and  yields  an  inferior  quality  of 
fiber.  Tlie  period  at  which  the  plant  is  ripe  for  cutting  is  indicated  by  a  brownish 
tingo  at  the  foot  of  the  stems.  At  that  early  stage  the  plant,  though  greenish,  yields 
a  fine  and  abundant  filament ;  it  also  prodnoes  three  or  four  crops,  according  to  soil 
and  climate.  The  first  cutting  may  be  unprofitable  on  aocoimt  of  tlio  iiTegnlarity  and 
sparsenessof  the  growth;  but  if  the  stand  is  well  razeed  and  manured  over  the  stub- 
bles the  ensuing  cuttings  will  be  prodactlve.  For  that  purpose  the  field  must  be  kept 
clear  of  grass  until  the  growth  be  sufficiently  dense  to  expel  thepai-asites  by  its  shade. 
That  necessary  density  is  obtained  by  means  of  the  important  laying  process.'  This  con- 
sLatsiu  bending  down, right  and  left  alongthe  growing  stand, the  highest  switches,  and 
in  covering  them  with  earth  up  to  the  tender  tip,  which  must  not  bo  smothered.  One 
of  the  causes  of  the  perennity  and  of  the  vigor  of  the  plant  is  the  nourishment  it 
draws  from  the  agencies  of  the  atmosphere.  Consequently  the  leaves  of  the  layers 
should  never  be  buried  under  ground.  When  properly  performed,  laying  is  very  profit- 
able ;  it  creates  an  abundance  of  new  roots,  and  nils  up  rapidly  tne  voi&  of  the  stand. 

After  two  years  the  plants  may  be  so  thick  us  to  spread  out  in  the  rows.  Then  the 
plow  or  the  stubble-cutter  has  to  chop  in  a  line,  on  one  side,  the  projecting  ratoons. 
If  well  executed  this  operation  leads  to  notable  advantages : 

First.  It  extracts  roots  or  fractiomil  plants  suitable  for  the  extension  of  the  ctiltiva- 
tion  elsewhere. 

Secondly.  It  maintains,  as  a  pruning,  a  vigorous  life  and  develops  a  luxuriant  growth 
in  the  stand. 

Thirdly.  If  always  applied  on  the  same  side  of  tlio  row,  this  sort  of  stubble-cutting 
has  the  remarkable  advantage  of  removing  gradually  the  growth  toward  the  unoccu- 
pied land  in  the  intervals,  and  of  pushing  it  into  a  new  position  without  disturbance. 

That  slow  rotation  preserves  the  soil  from  rapid  exhaustion,  and  tho  ramie  from 
decay,  through  the  accumulation  of  roots  under  ground.  Of  course  this  lateral  plow- 
ing will  not  prevent  the  opposite  row  from  recelTing  the  benefit  of  hoeing  after  each 
crop.  Experiments  made  in  Louisiaaa  have  demonstrated  the  efficiency  of  that  method ; 
to  which  are  due  tho  preservation  and  propagation  of  the  plant  in  that  State,  while  it 
has  been  destroyed  in  other  sections  for  want  of  similar  care. 

It  is  through  such  judieious  methods  tiiat  tho  old  land  of  China  has  preseiTcd  sufB- 
eicnt  fertility  to  produce  constantly  the  ramie  for  many  ceiiturii*s.  After  each  cutting 
Chinese  planters  plow  on  one  side  and  make  cleanly  the  stand ;  then  thcv  cover  it  with 
a  thick  cent  of  manure.  That  maintains  the  moisture  and  fertility  of  tne  soil,  ami,  at 
the  same  time,  preserves  the  plant  from  exoemive  heat  or  extreme  cold.  Tnat  pro- 
toctivo  system  permit-s  in  winter  ramie  cultivation  in  latitudes  corresponding  to  those 
of  Maryland  and  Virginia.  It  could  even  be  undertaken  farther  north  by  another 
Chinese  api)licotion. 

In  some  cold  regions  of  the  north  western  ports  of  the  Celestial  Empire  China-grass  is 
cultivated  like  potatoes.  I'lanters  dig  up  the  stand  every  fall,  after  tho  last  cutting, 
and  store  the  roots  in  cellars  to  replant  them  in  the  spring ;  yet  they  generally  obtain 
two  erops  by  that  unfavorable  process. 

Let  us  now  close  this  notice  with  a  descripition  of  tho  harvesting  operations.  As  wc 
have  already  said,  tho  cutting  must  conmionce  when  the  stalks,  in  dense  bushes,  Ix^eome 
brownidh  at  about  a  foot  above  the  ground. 

The  American  Mower,  World  No.  1,  with  the  new  short  blades,  will  now  ramie  easily 
and  rapidly.  Tho  reaper  will  permit  the  Atoms  to  be  gathered  iu  sheaves  like  w^hent. 
Men  and  women  walking  behind  the  mower  tie  them  and  equalize  tlio  ends.  Thus  they 
build  them  in  stacks  from  distance  t«  distance  on  the  ground.  After  a  few  ihvys  the 
leaves  wither  and  fall  under  the  handling  aiid  the  sha^ng  they  undergo  while  they 
are  being  carried  to  the  machine.  Ramie  may  remain  cut  from  eight  to  fifteen  days, 
according  as  the  weather  is  dry  or  <laiup,  before  it  is  decorticated. 

There  is  also  between  the  m-st  and  Ubst  degree  of  maturity  a  space  of  time  which 
leaves  a  snflicieut  margin  for  the  harvesting  of  50  aciv.s  per  machine.  The  ^-ield  of 
ramie-fiber  [>eT  acre  vaiies  according  to  tho  density  of  the  growth.  A  plantation  with 
regular  thick  stands  will  produce  from  400  to  500  pounds  ot^cnide  fiber  per  a<.Te  at  each 
cuttings 

The  process  of  deeortication  is  simple  and  easy.  Tiie  bunches  coming  fnmi  the  field, 
with  an  fow  leaves  as  possible,  are  placed  one  by  one  in  succession  in  the  compressing 
aperture  of  the  feeder  of  on  endless  ciroolor  carrier.    Tho  stalks  brought  iiuder  the 
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influence  of  the  attract-ivo  rotation  of  cleaners,  revolving  with  pjcat  velocity,  are 
crnshe<l  at  llieir  entry  hm\  scraped  at  their  exit  by  the  peculiar  eftfectof  the  horizontal 
carrier,  %vhi<)i  tnrnw  out  the  cleaned  fiber  on  the  opposite  side  of  the  feeder. 

The  yield  of  the  machine  will  be  in  proportion  to  iti*  size  and  jiower.  The  cleaning 
is  inccNsant  if  the  machine  is  fed  constantly  by  a  qnick  handling.  Its  principle  oifei-s 
the  facility  of  such  an  expansion  that  the  apparatus  can  be  made  large  enough  to  clean 
one  ton  of'fiber  per  day  with  a  twenty-horso  motive-power.  It  is  not  only  to  ramie, 
but  a1s(^)  to  jute,  flax,  hemp,  and  all  strong  textiles,  in  green  plants,  that  this  new 
machine  con  bo  successfully  applied.  It  is  demonstrated  uy  theory  and  practice  that 
the  textiles  extracted  in  a  green  state  retain  all  the  natural  qualities  of  strength  and 
color,  whicli  lose  always  50  per  cent,  by  the  ordinary  process  of  rotting  in  stalks. 
The  avoiding  of  that  loss  is  one  of  the  great  ad^'antages  of  the  machine,  nesides  the 
importunt  economy  in  labor.    Now  comes  the  disintegration  of  the  decorticated  fiber. 

The  yellowish  ribl>ons  produced  from  the  plant  engaged  in  the  machine  are  the  crude 
fibers.  Albumen  keeps  them  undivided,  but  being  ai*ied  in  the  shade  they  acquire  in 
that  state  a  marketable  value,  which  wiU  double  and  triple  by  subjecting  the  fila- 
ment to  the  bleacliing  treatment.  However,  ramie  phmters  need  not  pu^  so  far  as 
the  industrial  preparation  of  the  product,  inasmuch  as  they  can  sell  it  in  its  raw  condi- 
tion to  bleachers  and  manufacturers,  as  brown  sugar  is  sold  to  the  refiners.  But 
should  they  desire  to  bleach  and  refine  the  article,  they  could  do  it  by  the  appliance 
of  the  ordinary  process  in  use  for  fiax-bleachlng.  The  best  method  is  that  of  Bethollet, 
which  has  been  the  most  extensively  used.  It  consists  in  first  steeping  the  fibers  or 
vegetable  tissues  in  boiling  water,  and  then  in  rinsing  them  tn  a  copious  supply  of 
water  in  onler  to  disengage  them  from  soluUe  matter.  When  the  water  has  entirely 
dropped  ofi*  they  are  plunged  into  a  bath  of  alkaline  lye,  which  is  ratised  to  the  boiling- 
point  'f  they  are  then  immersed  in  a  solution  of  hyxwchlorite  of  lime  or  an  alkaline  hy- 
pochlorite. The  tissues  lire  waslwd  in  a  copious  supply  of  water,  and  then  immersed 
in  water  acidtllated  by  sulphuric  acid ;  washed  witli  soap  and  water ;  then  rinsed  in 
water  and  drie<l.  Now,  much  labor  is  spared  by  bringing  the  chlorite  into  immediate 
contact  with  the  fibers  washed  in  hot  water  and  still  damp,  or  by  plunging  them  into 
a  batib  saturated  with  chlcrat^). 

In  conclusion,  the  ramie  cultivation  for  southern  planters  and  the  application  of  the 
machine  to  the  operations  of  the  western  hemp  and  flax-growers  deserve  in  every 
respect  the  most  serious  attention.  They  contain  undoubtedly  some  elements  of  bene- 
ficial  improvement. 

However,  there  may  be  one  objection  to  ramie  enterprise  in  the  present  Randal 
embarrassment  of  the  country.  It  lies  in  the  capital  required  to  start  a  regular  plan- 
tation. The  root-seed  costs  from  $20  to  $25  a  thousand,  and  at  least  3,000  roots  are 
required  for  each  acre. 

That  condition  may  not  be  accessible  to  many.  At  this  junefure  we  have  another 
new,  profitable,  and  cheaper  industry  to  recommend  as  being  within  the  reach  of  the 
impoverished  millions  of  our  planting  districts.  That  is  the  cultivation  of  jute,  so 
warmlv  advocated  duiing  the  last  few  years  by  our  worthy  Department  of  Agriculture. 
The  following  notice  on  the  subject  of  jute  will  be,  it  is  expe<;ted,  as  the  above  on 
ramie,  of  some  advantage  to  the  national  interests  of  the  country. 


JUTE. 


Jute  (Corchorus,  oapsuUiris)  is  a  filamentous  plant  of  the  Jlibiscns-Malvacea  fafiiily. 
It  is  a  native  of  Hiudostan,  and  has  been  used  for  many  years  in  the  textile  fabrics 
of  Asia.  Its  im|iortance  as  an  export^^lo  product  dates  principally  from  the  cotton 
crisis  created  by  the  war  of  secession.  Then  the  British  trade  took  advantage  of  the 
<;otton  scarcity  to  develop  the  resources  of  jute  as  a  cheap  staple  applicable  in  many 
European  fabtics. 

It  was  largely  imported,  brought  forward  as  an  auxiliary  to  the  existing  staples, 
and  introduced  into  various  spun  goods.  Though  it  has  been  proved  unfit  to  take  the 
place  of  cotton,  13]ie  numerous  experiments  thou  made  tlirough  necessity  have  con- 
^idcrably  enlarged  the  area  of  jnte  consumption.  ]MiIlions  of  bales  are  now  import-ed 
and  used  where  only  thousands  were  employed  before.  It  is  mixed  with  other  fibers, 
as  wood,  flax,  hemp,  eotton,  &c.,  and  causes  the  remarkable  cheapness  of  certain  tissues. 
A  more  direct  and  extensive  use  to  which  this  long  fiber  has  been  put  is  in  the  ground 
of  catpct%  in  oil-carpetiugs,  twines,  cordage,  sacks,  bagging,  &,c, 

TIu?  ^at  center  of  jut«  specialties  is  iJundec,  (Scofland.)  There  nearly  one  hun- 
dred mills,  occuj^ruig  thousands  of  hands,  work  the  article  into  various  goods.  All 
ovej  Europe  jute" is  applied  in  numerous  products.  Of  late  years  France  i.  .s  '^onsi'^'er- 
ably  increased  her  consumption  of  jute.  The  assessment  of  the  additional  tax  ^n  im- 
ported text^es  amounts  K)r  jute  only  to  over  200,000  francs.    Other  countries  con- 
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Bumo  it  in  proportion.  England,  wliose  consmxmtion  of  tlio  article  exceeds  that  of  all 
other  countries,  has  the  monopoly  of  the  product  through  her  eastern  possessions, 
where  alio  has  developed  its  cultivation  to  an  enormous  and  annually  increasing  ex- 
tent. In  order  to  secure  for  a  long  time  to  come  the  continuation  of  that  important 
source  of  wealth  for  the  national  trade,  the  British  government  has  forced  by  all  pos- 
sible means  the  extension  of  jute-culture,  evenr  at  the  risk  of  a  breadstuff  scarcity,  as 
is  testified  by  the  present  famine  in  Bengal. 

Last  year  a  royal  commission  was  appointed  to  examine  the  sulject  of  jute  cultiva- 
tion, and  inquire  into  the  practicability  of  extending  the  production,  in  order  to  retain 
in  the  hands  of  the  British  its  exclusive  supplv  to  the  world.  That  agricultural  in- 
dustry being  in  the  power  of  English  capital,  keeping  in  a  sort  of  bondage  millions 
of  Hindoo  producers,  lute  is  for  England  what  cotton  is  to  the  United  States  of  Amer- 
ica— the  commodity  wmch  constitutes  the  principal  portion  of  the  national  exchange. 
The  Old  and  the  New  World  are  tributaries  for  enormous  sums  to  Bengal,  the  principal 
jute-producing  section. 

The  American  trade  disburses  every  year  millions  of  dollars  in  gold  to  pay  for  the 
manufactured  and  unmanufactured  j  ute  received  from  Bombay  and  Calcutta.  Though 
some  sorts  of  canvas  are  desi^ated  in  market  reports  under  the  denomination  of 
American  jute-bagging,  there  is  no  jute  produced  in  America.  The  first  trial  of  a 
regular  jute-culture  has  just  been  mode  in  Louisiana. 

Desirous  of  relieving  his  country  trom  the  heavy  tribute  paid  in  that  respect  to  India, 
the  Hon.  Frederick  Watts,  Commissioner  of  the  Department  of  Agriculture,  has  taken 
to  heart  the  patriotic  task  of  introducing  jute  into  our  agricultural  industry.  Having 
obtained  from  Congress  an  appropriati6n  for  the  purchase  of  some  seed  from  India, 
Mr.  Watts  has  distributed  that  seed  in  the  Southern  States,  and  acquired  the  certainty 
that  the  plant  can  grow  and  prosper  in  those  having,  to  a  certain  extent,  some  simi- 
larity in  latitude  and  soil  to  the  jute  districts  of  Inrna. 

Louisiana  seems  to  be  remarkably  congenial  to  the  plant.  Experiments  made  there 
on  a  fair  scale  have  demonstrated,  by  facts  and  production,  the  facility  of  making 
jute  a  very  profitable  object  of  cultivation. 

The  Southern  Ramie-Planting  Association  of  New  Orleans  has  planted  it  two  seasons 
in  succession,  and  by  various  methods,  with  the  view  of  testing  the  adaptability  and 
the  yield  of  the  imported  seed.  It  has  succeeded  remarkably  well,  and  the  reproduced 
seed  has  proved  to  be  fully  as  good  as  the  former,  and  even  superior  in  some  cases.  It 
was  so  well  acclimated  the  second  year  that  it  has  grown  and  developed  most  luxuri- 
antly in  *the  various  spots  where  it  has  been  tried.  In  general,  the  domesticated  seed 
has  been  more  vigorous  than  the  seed  received  from  Calcutta.  In  the  parishes  of  Saint 
James  and  Saint  John  Baptist  that  prolific  ]^lant  has  attained  an  average  of  8  and  9 
feet  in  height,  with  a  thickness  of  growth  similar  to  that  of  Wheat ;  ana  in  inferior 
soils  around  New  Orleans  it  has  furnished  an  average  of  6  and  7  feet.  That  and  many 
other  facts  conclusively  demonstrate  that  jute  finds  itself  at  home  in  the  aJlavial  and 
moist  soil  of  Louisiana  equally  as  well  as  in  the  old  and  half-exhausted  lands  of  Hin- 
dostan. 

Texas  and  Florida  have  also  made  successful  experiments. 

l^efore  deseribing  the  mode  of  culture  and  of  production  applied  in  the  experimen- 
tations made  in  Louisiana,  let  us  insert  a  report  from  a  Boston  merchant  now  residing 
in  Calcutta,  who  has  taken  the  trouble  of  examining  the  jute  question.  The  following 
is  what  that  gentleman,  Mr.  N.  Goddard  Fuller,  writes  on  the  cultivation  of  that 
l)lant  in  India : 

"The  quantity  of  jute  fiber  and  seed  produced  to  an  acre  depends  greatly  on  the 
richness  of  the  land.  It  is  planted  in  Ser^jgunge,  Naranigunge,  (Dacca,)  and  other 
northeastern  districts,  where  about  four-fifths  of  the  total  crop  is  raised :  the  product 
is  from  two  thousand  to  three  thousand  pounds  of  jute  on  an  average ;  in  some  cases, 
however,  as  much  as  four  thousand  pounds  are  produced.  The  yield  of  seed  is  about 
one  thousand  to  one  thousand  two  hundred  pounds  per  acre.  In  places,  say  about  fifty 
miles  around  Calcutta,  the  production  of  which  is  called  dessee,  or  country  jute,  the 
yield  is  smaller,  being  only  about  six  hundred  to  one  thousand  pounds  of  fiber,  and 
more  seed,  say  one  thousand  five  hundred  to  one  thousand  six  hundred  x>oundA  per 
acre;  but  on  rich,  damp  lands  the  product  is  almost  as  much  as  in  the  northeastern 
provinces.  The  dossee  description  was  used  only  for  loeal  consumption  until  about  five 
yiuira  agc),  when  shipments  of  it  to  England  began,  and  both  the  shipments  and  pro- 
<lucti()n  of  it  are  increasing  every  year.  Jut«  is  sown  broadcast,  and  about  twenty- 
t\s'(>  to  twenty-oiglit  i)ound8  of  seed  is  required  to  an  acre.  In  the  northeastern  prov- 
iuvc.ti  it  is  planted  in  February  and  March,  and  is  cut  about  the  end  of  June  and  bc- 
^iniiiug  of  July.  The  dosscc  is  sown  in  July  and  August  and  cut  in  August  and  Sep- 
tember. On  rich  laud  it  grows  and  ripens  quicker.  In  the  northeastern  districts, 
when  ^rowii  on  rich  soil,  the  diameter  of  the  stalk  at  the  bottom  is  from  throe-fourths 
of  an  moll  to  one  and  a  quarter  inches,  and  tlw  length  from  seven  to  ten  f<5et,  and 
sometimes,  but  rarely,  longer  and  thicker. 

''The  country  jute  around  cities  is  from  four  to  seven  feet  long  and  one-half  to 
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three-fonrths  of  an  incli  in  diameter.  The  plants  are  cut  abont  tliree  inches  above  the 
groandy  excepting  dowrah,  which  is  uprooted.  The  butts  are  cut  at  the  time  of  baling 
the  jute  for  export  to  Calcutta.  When  the  stalks  are  cut  they  have  a  green  bark, 
which,  after  going  through  certain  processes,  become  fiber ;  the  planters  cannot  tell 
at  the  time  of  cutting  the  stalks  whether  any  or  how  far  from  the  bottom  will  be 
hard.  The  stalks  are  cut  about  a  month  before  the  seed  ripens,  and  the  poorer  plants 
axe  generally  let  go  to  seed.  Jute  made  of  the  plants  producing  seed  is  hard  and 
barky :  the  unripe  seed,  cut  with  the  stalks,  is  of  no  use.  It  grows  best  on  rich,  moist 
ground,  but  not  on  low  ground.  Castor-oH  cake  is  the  best  for  it,  and  next  to  that 
cow-manure,  but  the  country  planters,  as  the  ground  is  naturally  rich,  use  no  manure 
whatover.  An  acre  of  cotton  costs  much  more  than  an  acre  of  jute.  Juto  and  cotton 
do  not  interfere  with  each  other  in  the  least.  Cotton  grows  in  the  northwestern  prov- 
inces. Central  and  Southern  India,  while  jute  is  raised  in  Bengal.  The  little  cotton 
that  Bengal  produces,  and  the  little  jute  that  the  cotton  districts  produce,  are  of  poor 
quality,  and  only  used  for  local  consumption.  For  the  last  few  years  jute  has  been  en- 
croacluni^  on  the  linseed-crop,  as  the  same  ground  is  suitable  for  both.'' 

It  was  lu  the  presence  of  such  inciting  reports,  and  of  the  encouraging  counsels  of 
the  Department  of  Agricultuure,  that  ejLperiments  were  earnestly  made  in  Louisiana. 
The  selection  of  the  soil  and  the  methods  of- planting  were  diversified  in  order  to  dis- 
cover the  best  application.  The  most  favorable  and  economical  system  sifted  out  of 
these  various  tests  is  the  following  : 

To  obtain  goo<l  fiber-crops  the  land  must  be  elevated,  rich,  moist,  and  well  drained, 
as  in  India;  to  raise  seed,  low  lands  may  be  used,  provided  that  favorable  weather  al- 
lows sowing  and  enables  the  growing  plants  to  keep  above  the  points  of  overflow. 
However,  when  the  growth  is  fully  started,  water  is  not  to  bo  feared,  so  long  as  the 
tips  remain  above  the  surface  of  submersion. 

In  the  firat  case,  jute  is  sown  broadcast ;  in  the  second,  in  drills  five  feet  apart. 
That  interval  is  to  facilitate  the  branching,  and,  at  the  same  time,  the  destruction  by 
plowing  of  the  tall  weeds  which  generally  occupy  low  lands.  In  both  methods  the 
soil  must  be  as  well  pi-epared  as  for  ramie ;  plowed  as  deep  as  possible  in  January  or 
February,  then  left  exposed  to  atmospherical  influences  until  the  planting  period. 
That  period  conunences  with  April  and  terminates  with  June,  in  monthly  succession. 
To  prepare  for  sowing  a  second  plowing  is  required,  and  as  fine  a  harrowing  as  can  be 
cfliBctea.  The  *'  circular  pulverizer,"  applieu  before  the  harrow,  shortens  the  labor. 
Then  the  sowing  for  fiber-crop  is  performed  broadcast  with  a  Calhoun  sower.  With 
that  instrument,  costing  $8  or  $10,  a  man  can  sow  ten  acres  of  jute  per  day.  The  quan- 
tity of  seed  required  for  each  acre  is  from  12  to  15  pounds.  That  is  amply  sufficient, 
and  if  the  Hindoos  put  more  in  their  land,  there  must  be  some  accountable  reason  for 
that  excess.  Either  the  condition  of  their  seed  or  of  their  land  is  inferior  to  that  of 
America,  or  they  are  singularly  prone  to  go  to  waste.  We  have  repeatedly  observed 
that,  when  the  growth  is  thicker  than  what  is  allowed  by  the  aforesaid  quantum  of 
seed,  some  natural  destructive  ^Ng^x^t  enters  into  the  stand  and  thins  the  space  to  the 
limit  demanded  by  the  plant.  This  fact  was  verified  in  several  spots  of  jute  planta- 
tion in  Louisiana.  Therefore  no  advantage  at  all' can  be  derived  from  prodigality  in 
sowing.  The  equal  distribution  obtained  by  the  mechanical  sower  may  account  also 
for  the  economical  diflbrenco  existing  between  us  and  the  Hindoo  planters,  who,  hav- 
ing no  machinery  whatever,  do  all  their  work  by  hand. 

The  ground  being  well  tiiled  and  the  seed  projierly  sown,  on  wet  days  if  possible, 
the  jute  is  left  alone  like  wheat.  No  other  care  than  that  of  drainage  is  necessary 
until  maturity. 

The  cost  of  that  fii-st  operation  cannot  exceed  $4  per  acre,  if  the  material  is  ade- 
quato  and  the  management  judicious.  That  exx)en8e,  of  course,  does  not  include  the 
value  of  the  seed,  because,  after  the  first  outlay^  planters  will  provide  themselves  with 
it  from  the  low  lands,  or  from  the  weak  spots  of  the  plantation.  In  the  bottoms,  when 
we  plant  in  drills  for  seed,  a  subsequent  plowing  or  two  wiU  be  necessary  in  the  in- 
tervals to  neutralize  the  encroachments  of  grass.  In  Louisiana  that  labor  is  a  neces- 
sity pri^icipally  for  the  purpose  of  combating  the  tall  weed  called  "  wild  indigo," 
which  occupies  the  low  grounds.  That  tall  weed,  which  is  also  fibrous,  is  the  only 
vegetable  that  keeps  pace  in  growth  with  jute  ;  all  other  plants  are  distanced  and 
smothered  by  the  shade  of  the  corchorus. 

In  the  field  planted  broadcast  no  parasite  can  resist  the  vigorous  and  absorbing  in- 
flacnce  of  jute.  Even  the  hardy  and  noxious  gramineal  plant,  commonly  csdled 
"  coco"  in  Louisiana,  is  destroyed  after  two  seasons  of  broadcast  cultivation.  Another 
peculiar  advantage  of  jute  planting  is  the  antagonistic  influence  it  exerts  over  insects, 
especially  the  lepidoptera  tribe  which  generates  the  caterpillar.  It  having  been 
stated  in  some  reports  of  the  Department  of  Agriculture  that  cotton-fields  surrounded 
by  jute-plantations  were  respected  by  the  devouring  worms,  the  director  of  the  Ramie- 
Flantiug  Association  made  special  exi>eriment8  to  test  the  reported  fact.  Three  dif- 
ferent fields,  planted  with  various  sorts  ef  cotton,  were  belited  by  jute.  None  of  them 
weno  visited  by  the  caterpillar,  while  the  cotton  of  a^acent  phmtations  was  partly 
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desti-oyed  by  the  iuaect.  Tliat  pi'oUHjtion  is  nttriliut-od  to  the  nlwvc-moiitioned  influ- 
ence hostile  to  insects.  It  was  observed  that  flies  and  ]>uttei-fli<«  kept  away  irom 
jate-flolds,  especially  at  tlio  blossoming  period.  The  peculiar  odor  of  tho  flower  and 
the  bitter  exudation  of  the  leaves  seem  to  be  strongly  repulsive  to  thom,  if  uotiK>i8on- 
ous.  So  important  a  fact  deserves  to  be  demoustrated  once  nioro  on  a  larger  scale. 
It  would  cost  but  little  to  plant  bolts  of  jut«  around  tlic  i-egular  cottou-idantations 
which  have  been  heretofore  invaded  by  these  injurious  insects. 

The  best  i>ecio<l  for  cutting  good  crops  of  jute  is  during  the  st-ago  that  precetles  the 
blossoming,  or,  at  least,  the  seeding.  The  til)cr  is  then  fine,  whit<?,  and  stron*^.  The 
monthly  sowing  graduates  the  maturiug  of  the  successive  crot>s,  which  facilitates 
labor.  Ajjril  planting  can  Iw  harvested  in  July,  May  planting  in  August,  and  Juno 
planting  in  Sept<jmbcr.  Any  hit<)  growth  can  bo  harN'este*!  in  Octol>er,  and  oven  after, 
if  no  fiost  interferes.  The  plant  stands  green  until  fn>st  dries  it  up  ;  but  even  then  it 
can  furnish  a  good  material  for  paper.  Tho  cutting  operation  is  done  with  a  mowing 
and  reaping  a])paratu.'*.  TJm^  mower,  World  No.  1,  eaiiily  cuts  juto  of  tho  largest  size 
and  thickest  stands.  Tho  ulbimien  of  tho  plaut  makes  it  easier  to  cut  than  dry  wheAt^ 
The  reaper  gathering  the  stouis,  bundles  arc  made  and  carried  as  fast  as  possiblo  to  the 
mill  whero  tho  textile  is  rapidly  separated  as  described  in  oui'  notice  on  ramie.  Then 
comes  the  rotting  operation.  As  fast  as  tho  tiber  is  tuiHed  out  by  tho  decorticating 
machine  it  is  plunged  into  largo  vats  tilled  with  puro  water  and  left  exposed  to  the 
heat  of  the  atmosiihcre.  Kept  under  at  least  one  foot  of  water,  the  fllament  is  ^inte- 
grated by  tho  dissolution  of  tho  gums  or  resins  whioh  united  it  in  a  sort  of  ribbon. 
That  process  of  fermentation  or  rotting  takes  about  a  week  in  siunmer.  With  care  and 
at^ntion  to  tho  proper  degree  of  i*ottmg  tho  fiber  comes  out  almost  white,  lustrous, 
and  flno  like  flax.  The  disintegration  is  known  to  be  complete  when  the  fiber  assumes 
a  pasty  character.  Then  the  rotted  hanks  are  withdrawn,  carefully  washed  in  clear 
water,  and  himg  up  to  dry  in  the  shado.  Care  must  be  taken  that  the  fllament  be  well 
covered  with  water  dui'iug  tho  fermenting  ]>eriod,  because  atmospherical  agencies 
tend  to  communicato  to  it  a  brownish  color.  After  a  few  days  of  good  weather  it  is 
ready  to  l>o  shaken  and  twiste<l  for  baling  like  other  textiles.  That  new  process  of 
rotting  the  separated  fllament  instead  of  whole  stalks  combines  dilferont  profitable  re- 
sults— the  advantages  of  economy  in  labor,  in  value,  and  in  integrity  of  product 
With  this  great  progress  in  the  manipulation,  tho  India  jute  competition  will  sorely  bo 
defeated  if  American  agriculturists  avail  themselves  of  tho  chance  oflercd  exclusively 
to  them  at  present. 

The  Hindoo  planters  cut  their  jute  by  hand,  and  subject  it  to  the  old  system  of  ditch- 
rotting  ;  they  steep  the  plants  in  their  draining  canals  and  putrid  water-jtools  imtil 
fermentation  is  generated  in  the  bark ;  then  they  strip  and  wash  by  hand  tho  rotted 
fllament  on  each  stalk.  All  this  is  dono  with  a  great  loss  of  timo  and  of  value  in  the 
product.  Tho  various  sizes  of  tho  stalks  put  to  rot  cause  ^^reat  inequalities  in  the  dis- 
integration ;  tips  are  rotted  before  the  butt-ends,  and  while  tho  former  are  weakened 
by  over-rotting,  the  latter  remain  yet  undivided  through  an  insufiloient  action  of  the 
ferment.  Hence  the  inferiority  of  India  juto  as  a  fllament  and  the  largo  amount  of 
butts  and  other  rejected  pait-s  which  have  to  bo  dodnotcd  from  the  regular  staple. 

The  jutc-textilo  is  naturally  stronger  than  it  is  as  it  comes  from  India,  llio  imper- 
fect system  of  disintegration  weakens  and  spoils  it  in  the  proportion  of  at  least  50 
per  cent. 

There  is  no  such  loss  in  the  decortication  by  maehbiery;  stripped  from  tho  green 
envelope,  and  reduced  to  a  uniform  ribbon,  the  fllKsr  receives  the  direct  and  onual  action 
of  rotting  ferments,  without  tlio  injurious  influence  of  excessive  or  of  insomcient  dis- 
integration. 

The  Hindoo  process  of  rotting  tho  i^alks  is  expensive,  thongh  it  seems  simple  and 
easy.  Tho  work  of  manipulation  is  considerable,  and  is  entiroTy  wasted  on  tsO  per  cent, 
of  refuse.  Besides  all  its  anti-economical  drawbacks,  it  has  the  great  inconvenience 
of  infusing  into  the  fiber  tho  tannic  coloring  of  the  bark.  The  brown  tinge  with  whicli 
it  is  permeated  depreciates  considerably  the  staple;  it  prevents  easy  bleaching  and 
mixing  in  white  and  colored  goods. 

Fortunately  for  the  United  States,  all  the.s<^  diCBcultics  are  remov4!d  by  the  mochaui- 
cal  decortication  applied  from  ramie  to  juto.  The  decor ticatiug-machino  has  oi>oratcd 
publicly  on  tho  two  plants  and  demonstTat<,*d  the  facts  above  stated. 

Having  tested  thi*  yiehi  by  tho  decortication  of  several  acres,  and  verified  m  various 
manners  the  practicability  of  making  this  culture  an  abundant  source  of  profit,  the 
cxperimei iters  have  puri^osely  coasecl  cutting  in  order  to  save  as  much  seed  as  possibles 
for  future  development. 

Samples  of  th»?  liber  have  been  sent  to  difltMXMit  manufacturers,  who  luivc  reported 
most  favorably.  Cordage  made  iu  New  Orleans  with  the  material  has  l>een  considcrt'd 
8U|K>rinr  t(»  any  ni:ide  of  tho  ordinary'  stock.  Tho  raw  filament,  produced  directly  by 
doi'ortication,  is  already  a  marketable  material.  Kxtracted  from  young  plants,  that 
is  to  say,  plants  not  yet  in  blossom,  it  makes  an  oxcelLoiit  strong  stock  for  rope.  When 
it  becomes  appreciated  by  use  it  may  be  classed  as  valuable  as  Sisal  or  Manila  hemp. 
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No  doubt  it  will,  sooner  or  later,  be  adopted  in  company  wif;h,  if  not  in  the  place  of, 
the  imported  liber.  It  is  a  well-known  fact  that  fiber  obtained  from  its  green  stem  is 
natorally  strong  and  dnrablo.  That  explains  the  qualities  of  the  raw  article,  inasmnch 
us  wo,  by  uur  system,  can  rot  it  to  the  degree  reqnired  for  the  purpose  in  view. 

The  long,  suit  staple  made  from  it  by  water-rotting  is  romarkable  in  every  sense.  It 
has  been  pronounced  equivalent  to  Italian  hemp  for  many  purposes,  especially  for  pack- 
ing yarns.  As  it  can  be  thoroughly  bleached  and  mixed  witli  the  other  staples,  it  will 
soon  exceed  the  value  of  the  best  India  jute.  Kopes  made  for  home  consumption  of  the 
two  sorts — the  raw  xmd  the  retted — have  been  estmiated  at  an  average  wholesale  price 
of  iD  cents  p«T  pound.  Deducting  6  cents  for  waste  and  making,  1/1  cents  would 
remain  for  tlio  fiber.  That  result  would  leave  a  considerable  profit  to  the  producer, 
the  avenigo  cost  of  production  not  being  over  3  cents  a  ]M)und,  where  the  cultivation 
lA  well  managed.  Lot  us  add  that  the  refuse,  after  the  cleaning,  fumishf^s  50  per  cent, 
of  good  material  for  pajter-making,  the  other  50  per  cent,  furnishing  a  good  manure. 

It  is  the  same  caso  with  ramie,  tne  cultivation  of  which  can  be  eitsily  associated  with 
that  of  jute.  The  two  cultures  will  ultimately  be  the  most  profitable  of  the  countiy — 
especialiy  in  LoiHuiaua,  where  the  deeaying  cnltivatiou  of  sugai'-cane  demands  a  sub- 
stitute. 

The  plants  whose  introduction  is  here  advocated  will  become  for  sugiir-planters  a 
timely  relief,  inasmnch  as  the  large  capital  invested  in  theii*  imichinery  can  be  utilized 
in  ramie  and  jute  production.  Then,  but  a  smaU  outlay  for  seed  and  the  decorticating 
apparatus  will  bo  necessary. 

There  are  two  species  of  jute,  as  of  ramie,  the  da>cca  and  the  dcssce.  The  ditferonce 
l)etwcen  them  is  notable.  The  first  grows  higher  in  stalks,  but  thinner  in  stands.  It  is 
t  he  reverse  with  the  second,  which,  however,  grows  and  matures  faster.  The  yield  and 
(quality  of  fiber  in  each  are  nearly  the  same.  They  are  distinguished  by  the  seed.  One 
is  inclosed  in  a  pod,  the  ether  in  a  bean.  The  seed  of  the  dacca  variety  is  brown ;  that 
of  the  deesee  green.  We  have  cultivated  both  varieties,  and  we  think  that  the  last* 
named  could  furnish  two  crops  a  year  on  account  of  its  rapid  growth.  The  desseo-crop 
can  1)0  made  within  two  months  after  sowing. 

Besides  the  **  Ramie-Planting  Association  of  NewOrleans,"  several  Louisiana  planters 
have  experimented  on  tiie  jntc.  M.  de  Lobel-Maby,  of  Saint  James-Parish,  a  gentle- 
man of  mtellectual  culture,  has  planted  some  for  seed,  and  he  exi)rcsse8  his  opinion  as 
follows : 

*^  I  am  convinced  that  the  jute  cultivation  can  perfectly  succeed  in  Louisiana.  Most 
probably  that  pli>nt  will  produce  bettor  results  tnan  the  sugar-cane  cultivation,  which 
is  reudennl  more  and  more  difficult  by  high  wages,"  &r. 

Dr.  B.  Laplace,  a  planter  of  ability  in  Saint  John  Baptist  Parish,  has  also  tried  the 
jute.  "There  is  not  a  more  profitable  cultivation,"  he  says,  "  if  only  G  cents  can  bo  ob- 
tained for  thu -water-rotted  product." 

Mr.  Revilliou,  of  Lac  Arthur,  Calcasieu  Parish,  rejiorts  a  remarkable  growth,  and 
the  successful  destruction  of  coco  by  jute ;  of  which  he  speaks,  like  Dr.  Laplace,  with 
enthusiastic  confidence. 

Mr.  F.  Sanfroid,  merchant,  of  New  Orleans,  has  obtained  such  a  prolific  growth  of  into 
in  a  garden  that  he  thinlof  it  destined  to  restore  the  prosperity  of  our  agricultural  in- 
dustry if  extensively  cultivated.  * 

Dr.  Landry,  of  New  Orleans,  has  observed  the  influence  of  jutc-groTt-th  on  insects, 
and  ^Titesas  follows :  ''  I  have  seen  on  the  1st  of  October,  a  cotton-neld  in  full  foliage, 
fiowers  and  bolls,  without  a  single  insect-bite.  That  cotton  was  surrounded  by  a  jutc- 
groA\i;h.  All  the  other  cotton-fields,  far  and  around,  were  mofo  or  less  devastated  by 
worms.  If  this  fact  does  not  conclusively  prove  tha  protective  influence  of  Jute  over 
cotton,  it  at  least  contains  a  great  presamptioi:  in  favor  of  the  affirmative,  as  the  ema- 
nations from  the  jute-flower  are  ii\jnrious  to  the  insects.  Paris  green  has  succeeded 
generally  in  saving  the  cotton,  wherever  it  was  properly  applied ;  but  the  jut-e  would 
cost  less  and  l>e  more  reliable,  on  aocouni  of  the  uncertainty  of  negro  labor  in  dissem- 
inating the  green  poison  over  the  cotton -leaves." 

Besides  these,  and  many  other  opinions  expressed  in  favor  of  jntc  planting,  besides, 
also,  the  repeated  recommendations  of  tLe  Hon.  Frederick  Watts,  many  merchants, 
manufacturers,  and  gentlemen  of  standing  and  intelligence  in  the  Norrli  warmly  ad- 
vocate jnte  production  in  the  United  States.  The  Hon.  E.  H.  Derby,  of  lk>8ten,  has 
for  years  past  earnestly  fostered  the  idea  ef  its  introduction.  He  li:w  studied  the 
question,  and,  by  publications,  has  disseminated  a  knowledge  of  the  subject  with  per- 
sev(*nuice  and  talent. 

Having  visiteil  jute  manufactories  in  Dundee,  that  gentleman  lias  described  in  some 
otiieial  niports  the  working  of  the  article,  and  shown  how  easy  it  would  bo  for  Amer- 
ica rs  to  establish  such  factories  in  the  Union. 

Thomas  H.  Duuham,  esq.,  another  Boston  gentleman  of  high  patriotic  sentiments, 
li:;s  also,  for  a  long  period,  recommended  the  same  object,  and  has  STwkeii  with  com- 
l»«teury  on  the  matter.  **  Our  Government,"  he  writes,  "  should  do  all  in  its  power  to 
eucoiirugo  the  growth  of  jote  in  the  country.    How  immense  would  be  the  trade! 
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Manila  paper  is  nine-tenths  jute ;  gnuny-bags,  oil-clotli,  borlapj  gnnny-cloth— what 
vast  use  we  make  of  each  and  all.  Sacking  for  wheat  in  the  Califomia  market  alone 
is  an  immense  trade  for  jnte.  What  is  wanted  in  the  United  States  is  a  special  worker 
to  go  into  the  carrying  out  of  its  growth,  taking  such  practical  steps  as  will  insure  its 
universal  growth  where  it  is  possible  in  this  country,  making  the  matter  a  special 
bounty  to  encourage  and  stimulate  the  erowth  ci  jute.  No  one  man  can  prepare  the 
work  unless  he  has  that  and  nothing  e&e  to  attend  to.  A  pamphlet  may  give  facts, 
but  it  brings  so  much  care ;  one  has  to  give  time,  patience,  care,  far  beyond  his  means. 
I  hail  with  great  satisfaction  the  specmiens  of  American  jute  sent  to  me ;  they  are 
worthy  of  all  praise  and  encouragement.  The  country  is  indebted  to  the  producer, 
and  I  would  have  his  labor  remunerated.  I  will  do  all  I  can  to  further  the  labor  in 
this  culture.  The  policy  of  the  British  government  is  to  hold  the  jute  trade ;  our 
jiolicy  is  to  bring  cveiy  facility  to  its  growth  and  culture  here.  The  great  use  of  jute 
in  all  branches  will  give  it  a  constant  demand  fully  equal  to  one-ha&  of  our  cotton- 
crop.    It  is  good  for  a  variety  of  purposes." 

The  above  opinions  express  the  sentiments  of  all  competent  economists  and  enlight- 
ened citizens  desirous  of  promoting  the  national  welfare.  Every  one  familiar  with 
this  important  question  thinks  the  Govempaent  should  take  immediate  st«ps  to  popu- 
larize the  cultivation  of  jute  throughout  the  Union. 

1st.  A  knowledge  of  the  culture  and  production  should^be  diffused,  by  moons  of  a 
short  treatise  distributed  free. 

2d.  Premiums  of  sufficient  amount  to  attract  capital  should  be  ofifered  for  the  largest 
and  best  cultivation. 

3d.  A  model  jute  plantation  should  be  established  and  managed  by  the  Government, 
under  the  supcnntendence  of  the  Department  of  Agriculture,  to  start  the  great  work, 
to  impart  the  initial  teaching,  and,  at  the  same  time,  to  produce  seed  for  the  people. 
We  have  now  in  the  country  all  the  necessary  elements  for  a  successful  and  rapid 
development  of  jute  cultivation;  lands  adapted  to  the  purpose:  climate  congenial; 
seed  domesticated ;  practical  knowledge  of  the  culture,  and  all  the  mechanical  requi- 
sites for  a  valuable  production.  But  little  effort  and  outlay  on  the  part  of  the  Govern- 
ment would  be  necessary  to  develop  jute  and  ramie  culture  so  as  to  suppress  foreimi 
monopolies  and  save  millions  of  dollars  to  the  country,  and  to  establish  new  industries 
which  would  give  employment  to  millions  of  laborers.  In  every  sense  the  matter  is 
worthy  of  the  patriotic  attention  of  our  national  Congress. 

New  Orleans,  La.,  December^  1873. 


CURRENT  FACTS. 

FERTILI^RS. 

Siqyply  of  rerUvian  gucmo^ — A  late  report  of  the  British  consul  at  Cal- 
lao  says  that  the  whole  amonnt  of  exportable  gaano  possessed  by  Peru 
would  not,  by  fair  estimate,  reach  3,000,000  tons,  a  quantity  which 
would  supply  the  demand  only  for  a  very  few  years.  Information  ob- 
tained through  careful  inquiries  at  the  Guanai)e  and  Macabee  Islands 
up  to  November,  1872,  placed  the  available  quantity  at  these  localities 
at  about  500,000  tons  and  750,000  tons  respectively.  At  the  date  men- 
tioned there  were  at  Guanape  47  vessels  loading  at  the  rate  of  600  tons 
daily,  and  at  Macabee  15  ships  loading  over  300  tons  daily.  He  is  as- 
sured that  the  guano  on  the  liobos  Islands  does  not  exceed  750,000  tons 
in  quantity. 

Adulteration  of  guano.^^Th^  Peruvian  government  recently  directed 
suit  to  be  commenced  against  five  firms  in  New  York  City,  largo  dealers 
in  fertilizers,  charging  them  with  refilling  guano-bags  bearing  the  trade- 
mark of  the  Peruvian  government  with  an  adulterated  and  compara- 
tively worthless  article,  and  vending  the  latter  under  tJhe  title  of  Peru- 
\ian  guano. 

Soutliern  trade  in  fertilizers. — ^The  Charleston  News  states  that  during 
the  season  ending  March  31, 1879, 36,985  tons  of  artificial  fertilizers  were 
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shipped  from  that  point  over  the  South  Carolina  Railroad,  and  that 
orders  were  still  pouring  in  at  th^t  time. 

A  fei'tiUzer  matiufactory. — The  "Pacific  Guano  Mills,"  manufacturing 
what  is  known  at  the  South  a^  soluble  Pacific  guano,  are  situated  at 
Wood's  Hole,  in  the  town  of  Falmouth,  Mass.  The  establishment  em- 
ploys 80  men,  and  is  able  to  turn  out  nearly  18,000  tons  of  the  fertilizer 
yearlj'.  About  one-half  of  the  product  is  shipped  to  Baltimore  and 
Richmond,  and  is  used  in  Maryland,  Virginia,  and  Pennsylvania;  the 
rest  goes  to  South  Carolina  and  Georgia.  The  factory  buildings  cover 
IJ  acres,  and  are  almost  wholly  devoted  to  the  manufacture  of  guano 
and  of  the  sulphuric  acid  employed  in  compounding  the  fertilizer.  The 
fish-scrap,  which  enters  largely  into  the  composition,  is  purchased 
partly  from  lishoil  works  on  the  main  coast,  and  partly  from  parties  at 
LoDg  Island  and  Narragansett  Bay.  This  scrap,  when  received,  con- 
tains 50  to  60  per  cent,  of  moisture;  an  immense  stock  of  this  material 
accumulates  on  hand,  and  occasional  examination  of  it  is  required  in 
order  to  the  prevention  of  fermentation.  For  the  latter  purpose  there 
are  consumed  yearly  100  tons  of  salt,  a  dark-colored  article  from  Con- 
necticut, the  refuse  of  gunpowder-factories.  Nine  thousand  tons  of 
crude  South  Carolina  phosphate  are  worked  up  in  the  course  of  the 
year.  The  company  owns  land  in  South  Carolina  containing  beds  ot 
this  material;  also  a  factory  at  Charleston,  of  about  two- thirds  the  capa- 
city of  the  establishment  at  Wood's  Hole. 

Shore-mud  and  shell-fish  deposits. — Mr.  E.  E.  Knowles,  of  Eastham, 
Mass.,  communicates  to  the  Department  some  information  concerning 
the  muscle-beds  in  that  vicinity.  He  states  that  the  formation  of  these 
beds  has  been  determined  by  the  presence  of  eel-grass,  which  grows  to 
the  length  of  six  or  seven  feet  in  shallows  where  the  water  is  but  three 
feet  deep.  The  eel-grass  covers  thickly  the  surface  of  the  water,  but 
about  the  time  of  ripening  sinks  to  the  bottom,  where  it  gradually  decom- 
poses, forming  a  mud-deposit.  This  eel-grass  mud  appears  to  be  the 
proper  habitat  of  the  muscle-fish,  and  here  the  latter  grow  in  abundance 
for  several  years ;  then  they  die  out  for  six  or  seven  years,  and  as  the 
shell  itself  decomposes  readily,  their  remains  add  greatly  to  the  enrich- 
ing power  of  the  mud.  By  slow  accumulation  through  unknown  time 
these  muscle-beds  now  contain  an  enormous  quantity  of  rich  material. 
One  bed  of  fifty  acres  in  extent  has  been  sounded  to  the  depth  of  ten 
feet  without  reaching  bottom. 

Similar  beds  occur  along  the  shore  of  the  adjoining  town  of  Orleans, 
and  presumably  elsewhere  where  eel-grass  is  found  growing  in  rather 
still  water.  Material  from  such  sources  has  been  for  many  years  applied 
on  land  in  that  section.  One  large  farmer  in  Eastham,  who  has  used  it 
extensively,  has  expressed  his  preference  for  it  over  stable-manure  on 
all  crops  except  corn;  yet  some  farmers  set  little  value  upon  it. 

Edinburgh  sewage. — The  Edinburgh  cow-keepers  pay  about  £8,000 
for  the  product  of  nearly  400  acres  of  sewaged  grass,  fed  for  city  milk 
supply.  Sewage-fed  milk  and  beef  have  been  staples  of  consumption 
in  that  city  for  many  years. 

LIVE-STOCK. 

A  memorable  sale. — The  celebrated  short-horn  herd  of  Mr.  Samuel 
Campbell,  of  New  York  MiUs,  N.  Y,,  was  disposed  of  at  public  sale, 
September  10, 1873.  Buyers  were  present  from  Kentucky,  Ohio,  Illinois, 
Minnesota,  the  Kew  England  States,  Canada,  England,  and  Scotland. 

18  a 
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The  following  prices  >Tero  given  for  certain  members  of  the  '*  Ducbess" 
family:  For  the  three-year-old  bull  Second  Dnko  of  Oneida,  $12,000, 
by  T.  J.  Megibben,  of  Kentucky;  for  First  Duchess  of  Oneida,  $30,-000, 
by  Lord  Sfcelmorsdalc,  of  Englanc^;  for  Seventh  Duchess  of  Oneida, 
(yearling,)  $19,000,  by  A.  J.  Alexander,  of  Kentucky;  for  Tenth  Duchess 
of.  Geneva,  $35,000,  by  Mr.  Berwick,  agent  of  Lord  Bective,  of  Lanca- 
shire, England;  for  Eighth  Duchess  of  Geneva,  $40,600,  by  E.  Parvin 
Davics,  of  Gloucestershire,  England;  for  Tenth  Duchess  of  Oneida, 
(five-mouths  calf  of  Eighth  Duchess  of  Geneva,)  $27,000,  by  A.  J.  Alex- 
ander. Eleven  cows  of  the  •* Duchess"  family  brought  $238,800 ;  of 
these,  six  went  to  England  at  $117,000.  One  hundred  and  nine  animals 
were  sold  at  a  total  of  $381,990,  averaging  $3,501. 

Wcst€i*n  sales  of  shorthorns. — At  Waukegan,  111.,  April  0,  1873, 
there  were  sold  from  the  herd  of  W.  13.  Dodge,  30  cows,  at  a  total  of 
$17,680,  averaging  $491.11;  and  12  bulls  for  $3,520,  averaging  $293.33. 
Highest  prices  for  single  cows,  $1,010  and  $1,000;  sales  to  parties  at 
Des  Moines,  Iowa,  and  Nashport,  Ohio.  Highest  prices  for  bulls, 
$510  and  $480 ;  sales  to  parties  at  Marengo,  Iowa,  and  Lowell,  Ind. 
On  the  same  dav^  and  at  the  same  place,  the  Glen  Flora  Associa- 
tion sold  24  cows  for  $18,815,  averaging  $783.96;  and  12  bulls  for 
$5,645,  averaging  $462.08.  Highest  prices  for  cows,  $2,000,  and 
$1,680;  sales  to  parties  at  Indianola,  III.,  and  Utica,  Iowa,  Highest 
prices  for  bulls,  $1,110  and  $1,000,  to  parties  at  these  places*  The  asso- 
ciation also  sold  50  yearling  Cotswold  ewes  for  $1,290,  averaging  $25.80, 
chiefly  to  Illinois  buyers;  15  yearling  mixed  long-wool  ewes  for  $210, 
averaging  $14;  4  Cotswold  rams  and  1  Southdown  ram  for  $171,  one 
of  the  Cotswolds  bringing  $100;  8  Southdown  ewes  with  lambs  for 
$260.  Six  horses  were  sold,  including  four  Clydesdale  stallions,  to 
Illinois  and  Indiana  buyers.  Three  of  the  stallions  brought  $1,700, 
$1,700,  and  $1,300,  respectively. 

At  Kaciue,  Wis.,  April  10,  at  George  Murray's  sale  of  short-horns, 
21  cows  brought  $18,615,  averaging  $886.43;  and  9  bulls,  $5,565,  aver- 
aging $618.33.  Highest  prices  for  cows,  $1,775,  $1,700,  $1,400 ;  for 
bulls,  $2,300,  (for  Seventeenth  Duke  of  Airdrie,  red,  six  years  old,  to 
A.  B.  Conger,  Haverstraw,  N.  Y.) 

Shorthorn  sales  in  Illinois, — At  the  sales  of  Mr.  Edward  lies,  at  Spring- 
field, 111.,  June  12, 1873, 31  cows  and  heifer-calves  sold  for  $26,190,  aver- 
aging  $846;  and  8  bulls  and  bull-calves  for  $8,565,  averaging  $1,070;  total 
sales,  $34,755.  One  of  the  bulls,  three  years  old,  was  sold  to  J.  H.  Spears 
&  Sous,  Tallula,  for  $6,000.  The  highest  price  obtained  for  a  cow  was 
$2,500,  for  a  four-year-old,  sold  to  Spears  &  Sons.  At  the  same  time 
were  sold  49  Cotswold  sheep,  bucks,  ewes,  and  lambs,  for  $1,493,  aver- 
aging $30,  and  39  Berkshire  swine  for  $9^2.    One  boar  brought  $150. 

At  the  sale  of  Mr.  William  Stewart,  of  Franklin  Grove,  Juno  18,  25 
cows  and  calves  brought  an  average  of  $639,  and  11  bulls  and  bull- 
calves  averaged  $317.  One  cow,  seven  years  old,  was  sold  to  Spears  & 
Sons  for  $1,525. 

Horse  sales  in  Kcntueky, — At  A.  J.  Alexander's  sale  of  thoroughbred 
yearlings  and  trotting  stock  at  Woodbiirn  Farm,  Kentucky,  Juno  25, 
i873, 17  colts  brought  an  average  of  $955.30,  and  21  fillies  an  average  of 
$426.67.  Total  amount  of  sales,  $25,200.  One  of  the  colts  brought 
$5,550. 

Slieex^  husbandry  in  New  Yorl:. — A  correspondent  of  the  Elmira 
Farmers'  Club,  and  residing  not  far  Irom  that  citj^,  states  that,  on  No- 
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vember  25,  1871,  be  yarded  391  sheep,  which  cost  him  $1,396,87,  divid- 
iug  tliem  into  four  lots,  and  placing  them  in  separate  yards,  each  yard 
having  a  shed  attached;  size  of  yard  32  feet  by  60,  area  covered  by 
shed,  2i  feet  by  32 ;  by  yard  and  shed,  32  feet  by  84  feet.  They  were 
fed  straw  twice  a  day,  and  hay  once,  grain  twice  a  day,  with  salt  and 
water  always  accessible.  The  grain  fed  averaged  150  pounds  for  each 
lot  per  day.  Two  hundred  and  fifteen  sheep  were  sold  February  19, 
1872,  for  $2,106.57,  and  176  sheep  March  4,  1872,  for  $1,516.26 ;  amount 
of  sales,  $3,622.83;  total  weight,  43,605  pounds,  making  an  average  of 
nearly  112  pounds.  Four  hundred  loads  of  good  manure  were  obtained, 
which  were  considered  as  fully  offsetting  the  hay  and  straw  consumed. 
The  expenses  of  keeping  were :  grain,  $558,  wages  of  two  men  for  three 
months,  $120,  five  barrels  of  salt^  $10;  making,  with  first  cost  of  the 
animals,  a  total  outlay  of  $2,084.87 ;  profits,  $1,537.96.  The  hay,  straw, 
and  grain  were  all  fed  under  shelter.  At  the  time  of  his  statement 
(winter  of  1873,)  he  was  feeding  400  sheep  and  giving  800  pounds  of 
ground  feed  and  shelled  com  per  day,  in  three  feedings,  with  all  the 
straw  they  would  consume,  but  no  hay.  His  practice  is  to  buy  sheep  iii 
the  fall  and  turn  them  off  before  the  end  of  March.  Uaa  fed  sheep  of 
all  the  common  bi-eeds,  and  has  been  most  successful  with  grade  Merino 
wetheis;  finds  them  more  hardy  and  thriving  better  in  large  flocksthau 
the  coarse-wool  breeds. 

A  correspondent  of  the  Department,  in  Columbia  County,  gives  the 
following  account  of  expenses  and  receipts  In  keeping  a  flock  of  sheep, 
principally  ewes,  one  year:  Expenses,  450  sheep,  $1,350 ;  40  tons  of  hay, 
$600;  grain,  $250;  pasturage,  $40 ;  total  expenses,  $2,240.  Receipts, 
manure,  $150;  wool,  $850;  sale  of  sheep,  $2,250;  sheep  and  lambs  on 
hand,  $250 ;  total  receipts,  $3,500 ;  showing  a  net  profit  of  $1,260. 

At  a  meeting  of  the  Farmers'  Club  in  Batavia,  Genesee  County, 
Mr.  George  Durt  presented  the  following  statistics  relative  to  the 
cost  and  profit  of  feeding  sheep  for  market :  He  paid  for  200  sfieep, 
for  fattening,  $915 ;  for  keep,  two  months,  $64 ;  8  tons  of  hay,  at  $16 
per  ton,  $128 ;  4  loads  of  corn-stalks,  $16 ;  148  bushels  of  com,  60  cents 
per  bushel,  $88.80 ;  one  barrel  of  salt,  $3 ;  interest  on  money  invested, 
$20.75;  total,  $1,235.55.  January  4  he  sold  171  sheep,  at  8  cents  per 
pound,  $1,522.40;  28,  at  6j^  cents  i>er  pound,  $181.79;  one  pelt,  $1.50; 
total,  $1,705.69 ;  profit  on  the  200  sheep,  $470.14. 

Mr.  Burt  holds  that  sheep  in  winter  should  be  kept  in  small  flocks, 
less,  rather  than  more,  than  65  in  a  flock,  in  yards  where  they  can  have 
free  access,  at  all  times,  to  water ;  that  they  should  be  kept  free  from 
all  disturbing  or  exciting  causes ;  that  open  sheds  are  better  for  them 
than  a  close  barn ;  and  that  it  is  best  to  feed  grain  to  them  whole. 

Slice}}  husbanilnj  in  Wisconsin, — At  the  agricultural  convention  at 
Appletou,  in  the  early  part  of  1873,  !Mr.  Eli  Stilson,  of  Oshkosh, 
who  lor  several  years  has  kept  from  1,000  to  2,000  Merino  sheep,  said 
that  for  eight  years  his  sheep  had  about  paid  expenses,  leaving  the 
manure  as  profit.  He  did  not  put  the  season  of  1864  in  exhibit,  as  that 
w  as  an  extra  season,  his  wool  that  year  bringing  him  $1  per  pound, 
lie  has  found  that  on  land  worth  $50  per  acre,  with  sheep  at  $2.50,  and 
lambs  at  $2,  sheep  would  repay  expenses,  with  7  i)er  cent,  interest  on 
the  investment,  leaving  the  manure  as  profit. 

English  sliccp  sales, — At  the  sales  of  Mr.  Eobert  Game,  of  Aldsworth, 
England,  August  1,  1873,  54  Cotswolds  averaged  £28  I65.  4<f.  One 
shearling  ram  brought  Go  guineas.  At  the  annual  sale  at  Shrewsbury, 
conducted  byMr.Preece,  a  first-prize  shearling  ram,  Shropshire,  was  sold 
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to  Lord  Lismore  for  150  guineas.  Bell's  Messenger  reporte  sales  of 
498  rams  of  the  improved  Lincoln  breed  from  August  19  to  September 
16,  at  an  average  of  £20  3«.  5Jd.,  as  follows :  50  rams,  at  an  average  of 
£21  lOs. ;  60  rams,  averaging  £28*  Ids. ;  70  rams,  averaging  £35  ISs. ; 
80  rams,  averaging  £21  9«. ;  56  rams,  averaging  £14  2s.  9d. ;  64  rams, 
averaging  £11 125.;  69  rams,  averaging  £11  6s.',  49  rams,  averaging 
£16  12s.  Lord  Chesham's  lot  of  Shropshire  rams,  sold  at  Shrewsbury, 
September  11,  brQught  an  average  of  33  guineas.  At  Lord  Polwarth's 
sale  of  Border  Leicesters,  21  rams  brought  an  average  of  £44  15s.,  the 
highest  price  being  £195,  and  the  next  highest  £160. 

TJie  Union  Stock-Yards^  Chicago. — The  following  particulars  concern- 
ing the  Union  Stock- Yards,  Chicago,  are  from  a  rei)ort  made  to  the  Illi- 
nois senate  in  March,  1873,  by  a  special  committee  of  investigation : 
There  were  received  at  the  yards  during  1872,  3,000,000  hogs,  730,000 
cattle,  104,000  sheep,  and  about  10,000  horses.  One  half  of  the  cattle 
were  sold  inside  the  yards,  and  the  rest  were  shipped  to  eastern 
markets ;  of  the  hogs,  2,000,000  were  sold  in  Chicago,  and  the  remainder 
were  shipped  to  other  markets ;  the  sheep  were  all  sold  in  Chicago. 
The  receipts  of  stock  in  1872  were  largely  in  excess  of  those  of  any 
former  year.  The  capital  stock  of  the  Union  Stock- Yards  Company  is 
$1,000,000,  or,  10,000  shares  of  $100  each.  Six  tho^isand  two  hundred  and 
sixty-seven  shares,  more  than  one-half  of  the  capital,  are  owned  by  resi- 
dents of  Massachusetts ;  785  shares  are  owned  by  parties  in  the  State 
of  2Jew  York ;  1,088  shares  are  held  by  the  Chicag^j,  Burlington  and 
Quincy  Eailroad,  1,000  shares  by  the  Lake  Shore  and  Michigan  Rail- 
road, and  the  rest  of  the  capital  is  distributed  among  persons  in  various 
States. 

Feed  of  hard-worJcing  Jiorses. — Mr.  J.  Stanton  Gould  says  that,  having 
devoted  considerable  time  to  visiting  the  various  horse-railroad  stables 
in  Brooklyn  and  New  York  City,  he  found  that  each  company,  after 
careful  experiment,  had  fixed  the  daily  ration  per  horse  at  12  pounds  of 
hay  and  16  pounds  of  corn-meal.  This  had  been  determined  on  as  the 
best  and  most  economical  feed  for  the  work  in  view.  The  railroad-horses, 
on  an  average,  are  kept  about  four  years,  being  then  turned  off  as  worn 
out;  but  some  of  the  horses  have  been  in  service  ten  or  twelve  years. 

Dairy-stocic  at  the  Isle  of  Jersey. — ^Mr.  George  E.  Waring,  jr.,  states 
as  the  results  of  his  investigations  at  [the  Isle  of  Jersey,  that  the 
dairy-stock  of  the  island  is  deteriorating  in  milking  qualities,  owing 
to  the  animals  being  now  bred  conformably  to  English  preferences  in 
respect  to  form  and  color.  He  thinks  that  America  now  possesses 
abundance  of  Jersey  stock  quite  as  good  as  can  be  found  in  the  island. 

FARM  MANAGEISIENT. 

Examples  of  profitable  cottongroicing. — The  East  Feliciana  Patriot 
gives  some  examples  of  cotton-farming  in  Eastern  Louisiana.  One  lad, 
eighteen  years  of  age,  rented  14  acres,  at  $6  per  acre,  making  $84 ;  paid 
for  hire  of  horse,  $30 ;  cost  of  feed,  $50 ;  paid  for  labor,  $50 ;  total  ex 
pense,  $214.  Eeceipts :  7  bales  of  cotton,  worth  $621 )  200  barrels  of 
com,  worth  $200 ;  total  receipts,  $821 ;  showing  a  profit  of  $607.  Another 
young  man  of  the  same  age,  rented  30  acres  of  land  for  $300 ;  paid  for 
hire  of  mule,  $30 ;  cost  of  feed,  $50 ;  use  of  implements,  $10 ;  paid  for 
•  labor,  $200 ;  board  of  laborers,  $150 ;  total  expense,  $740.  Receipts : 
18  bales  of  cotton,  $1,374;  300  barrels  of  corn,  $300;  100  bushels  of 
potatoes,  $75;  garden  crops,  $100;  total  receipts,  $1,849;  showing  a 
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profit  of  $1,109.  In  another  case  a  farmer  states  bis  investment  in  land 
and  improvements  at  $4,800 ;  value  of  14  horses  and  mules,  at  $160 
each,  $2,240 ;  wagons  and  implements,  $600 ;  total  investment,  $7,640. 
Eeceipts  for  1872 :  80  bales  of  cotton,  net,  $5,760;  1,500  bushels  of  corn, 
$1,500 ;  10,000  pounds  of  fodder,  $100 ;  value  of  pease,  sweet  potatoes, 
and  Irish  potatoes,  $200;  total  receipts,  $7,560.  Expenses:  Eations  to 
17  laborers,  meal  and  pork,  $680 ;  one-third  of  the  cotton  for  laborers' 
wages,  $1,920 ;  one-third  of  the  corn  and  fodder  for  wages,  $533 ;  feed 
of  14  horses  and  mules,  $700 ;  allowance  for  wear  of  implements,  &c., 
$350;  taxes,  $180;  eight  per  cent,  interest  on  investment  of  $7,640, 
$011 ;  total  expenses,  $4,974;  showing  a  profit  of  $2,586,  besides  receipts 
from  raising  hogs  and  cattle,  and  sale  or  home  consumption  of  butter, 
poultry,  eggs,  and  wool. 

A  New  EampsMrefarm. — A  report  for  1872  on  the  farm  of  Mr.  Frye 
Tillotson,  of  Orford,  K  H.,  states  the  area  of  his  farm  at  about  1,500 
acres ;  number  of  cows  kept  by  him,  210,  mostly  native ;  cost  of  his 
cheese-factory,  $3,500 ;  number  of  men  employed  in  the  factory,  2.  Dur- 
ing the  season  he  made  1,100  cheeses,  averaging  45  pounds.  He  sold,  in 
the  fall,  48  hogs,  averaging  420  pounds,  and  40  shoats,  averaging  250 

Sounds,  dressed.  He  had  60  acres  in  com,  and  cut  about  300  tons  of 
ay.  During  the  year  he  cut  and  sold  to  the  Passumpsic  Railroad  5,200 
cords  of  wood.  The  total  number  of  men  employed  by  him  was  27.  He 
has  an  apparatus  for  steaming  corn-fodder  and  steams  about  150  tons 
of  hay  annually.  He  estimates  that  by.  this  process  he  saves  one-third 
of  the  amount  which  would  be  required  when  unsteamed. 

The  "  Bidwell  Farm^^  California. — ^The  Chico  (California)  Northern 
Enterprise  makes  the  following  statement  of  the  products  of  the 
ranche  of  Mr.  John  Bidwell,  of  that  place,  for  1872 :  Flour  shipped  to 
San  Francisco  and  Oroville,  6,000  barrels ;  home  and  mountain  sales  of 
flour,  3,000  barrels ;  amount  of  sales  of  cattle,  $14,000 ;  hogs,  $8,000 ; 
sheep  and  wool,  $6,000 ;  dairy-products,  not  including  stock,  nor  pro- 
ducts consumed  at  home,  $4,600;  grain,  $40,000;  garden  account,  $20,000. 
The  amount  of  land  under  cultivation  is  stated  at  3,000  acres. 

Contrasted  methods  of  farming, — ^A  correspondent  of  the  Department 
in  Garland  County,  Ark.,  writes  that  the  prevailing  mode  of  farming  is 
very  defective.  "  They  do  not  plow  land  in  Arkansas,  but  only  scratch 
it."  A  field  of  twelve  acres,  which,  cultivated  in  the  Arkansas  style,  had 
for  the  t^o  previous  years  yielded  only  22  bushels  of  com  per  acre,,  was 
cultivated  last  year  by  a  man  from  Illinois.  He  gave  it  a  deep  plowing 
and  cross-plowing  in  December,  1872,  and  plowed  it  again  on  the  6th  of 
February  following.  This  was  done  with  a  strong  yoke  of  oxen.  He 
"  laid  off,"  covered  the  com,  and  plowed  between  the  rows  twice,  with  a 
horse.  The  result  of  this  more  thorough  cultivation  was  that  he  gath- 
ered 67J  instead  of  22  bushels  per  acre,  making  a  difference  of  540 
bushels,  worth  $1  per  bushel. 

MarJcet-gardening  near  Boston. — ^Mr.  W.  D.  Philbrick,  a  market-gar- 
dener near  Boston,  says  that  some  of  the  best  gardeners  within  seven 
miles  of  that  city  employ  a  capital  of  over  $700  per  acre.  The  expend- 
iture for  manure  and  labor  often  amounts  to  $500  per  acre.  As  to  crops 
of  early  corn,  pease,  and  potatoes,  these  do  not  return  much  profit,  as 
they  are  anticipated  by  shipments  from  the  Carolinas  and  Korfolk. 
Eaily  cabbages  do  better,  as,  on  account  of  their  bulky  nature,  they  do 
not  bear  long  transportation  as  well. 
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Cost  of  raising  corn  in  HKnois. — ^Mr.  WiUiam  Hunter,  of  Macomb,  III., 
gives  a  statement  of  the  cost  of  raising  com  on  40  acres  of  good 
land,  worth  about  $60  per  acre,  and  within  five  miles  of  a  depot.  The 
statement  is  based  on  a  yield  of  45  bushels  per  acre,  without  manure. 
The  following  is  a  summary  of  his  detailed  account:  Interest  on  land, 
and  tuxes,  8144;  risk  and  depreciation  of  team,  harness,  autl  imple- 
ments, at  10  per  cent,  of  their  value,  $4^;  cost  of  preparation  and  culti- 
vation, seed,  &c.,  $485.06  ;  husking,  and  hauling  five  miles,  $180;  total, 
$485.05,  averaging  very  nearly  27  cents  per  bushel. 

Cost  and  iirofit  of  croups, — ^Mr.  Fargo,  secretary  of  the  Batavia  Farmers' 
Club,  Genesee  County,  Kew  Tork,  kept  in  1872  an  item-account  of  the 
cost  and  profits  of  his  farm-crops.    The  record  is  as  follows: 


Exponso  per  aero. 


TroceecLs  per  acre. 


Oata 

Com 

Potatoes. 
Boots — 

Clover. . . 


P4 

a 
a 


13  IS 

G  25 


rs 

n 

n   . 

0 

c 

s  7, 

•  ^^  • 

« ;: 

a^. 

•W  00 

^   « 

_a 

«  4> 

^'^ 

C  rt 

• 

s3 

«1 

'Sin 

3 

3 

1 

o 
H 

It  (J 

n  59 

$1  23 

$7  47 

122  12 

$f>  25 

$19  00 

$85  25 

25 

7  47 

-27  56 

10  GO 

22  78 

32  78 

16  70 

4  62 

7  47 

23  79 

5d  66 

58  66 

110  GO 

5  00 

14  m 

129  94 

250  00 

250  00 

5  GO 

7  47 

J  2  47 

30  00 

30  00 

$3  13 

0«D 


5 


29  b7 

120  (m; 

17  53 


Expense  per  bushel,  of  oats, 40  cents;  corn,  44  cents;  potatoes, 20 cents: 
roots,  13  cents.  This  would  show  a  yield  i)er  acre  of  oats,  55  bushels ; 
com,  G3  bushels;  i>otatoes,  145  bushels;  roots,  1,000  bushels.  The 
profit  per  bushel  would  therefore  appear  to  have  been  on  oats,  6  cents ; 
corn,  8  cents ;  potatoes,  20J  cents ;  roots,  12  cents.  The  exhibit  gives 
the  potato  and  root  crops  an  undue  advantage  in  the  respect  that,  be- 
ing rather  exhausting  crops,  they  bear  no  exi)ense  of  manure. 

A  Minnesota  Klieatfield, — The  wheat-field  of  Mr.  George  Wilkinson,  of 
Goodhue  Township,  Minnesota,  in  1873,  is  reported  as  being  two  miles 
in  length,  containing  800  acres.  The  varieties  grown  were  Lowland 
Scotch,  liio  Grande,  and  Odessa.  At  harvest-time,  when  the  report  was 
made,  seven  reaping-miichines  were  worked,  and  alter  these  came  40 
men  binding  and  shocking;  when  this  task  was  completed Btacking- 
gangs  were  formed,  and  20  teams  were  employed  in  hauling.  The  grain 
was  to  be  shipped  to  Milwaukee,  one  car-load  daily. 

A  larqe  icheatcrop, — Statements  on  the  wheat-crop  of  Mr.- Dalrymple, 
of  ]\linnesota,  put  tlie  yield  for  1872  at  40,000  bushels,  worth  844,000; 
net  profit,  $11,000.  In  1873  he  had  2,000  acres  in  wheat.  In  harvesting 
and  hauling  the  crop  there  were  employed  100  men,  80  horses,  10  McCor- 
mick  leapeiv?,  and  4  steam  thrashing-machines.  The  hands  received  $2.50 
to  83  per  day,  with  board  and  lodging. 

Cost  of  raising  wheats  per  buslieL — Mr.  George  Wells,  owner  of  a  farm 
of  4,000  a(;res  in  Grundy  County,  Iowa,  malces  the  following  statement 
of  cost  of  raising  wheat  on  a  field  of  150  acres,  with  a  crop  of  2,940 
bushels,  or  very  nearly  20  bushels  per  acre:  Plowing,  at  $1  i)er  acre, 
$150;  15  days'  labor  harrowing,  $15;  225  bushels  seed-wheat  at  $1  per 
bushel,  $225;  S\  days'  labor  sowing,  $8.50;  GO  days'  labor  harvestiug, 
$60;  77  days'  labor  hauling  grain  from  shock  and  threshing,  $77;  keep- 
ing teams  and  use  of  machinery,  850;  total,  $585^50,  averaging  about 
20  cents  per  bushel. 
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FRUIT. 

Fruit  in  California. — The  Marysville  (California)  Appeal,  of  July 
28  and  31,  1873,  stated  that  Mr.  J.  W.  Briggs  had  shipped  fire  car- 
loads of  pears  eastward  during  the  season.  One  load  went  to  Chicago, 
one  to  New  York,  and  three  to  Denver,  the  third  to  the  latter  place  hav- 
ing just  been  forwarded.  Freight  to  Chicago,  per  car,  by  passenger  train, 
$900,  by  slow  freight  $500;  to  New  York,  by  passenger  train,  $1,075; 
to  Denver,  by  slow  freight,  $475.  According  to  returns  from  Denver 
I  he  fruit  had  sold  there  at  12  cents  per  pound.  The  railroad  had  until 
recently  declined  to  take  through  a  car  attached  to  the  passenger  train; 
in  future  lie  would  forward  wholly  by  express  trains.  The  expenditure 
for  boxes  by  fruit-growers  in  that  vicinity  is  placed  at  over  $10,000 
vearl  V.  One  grower's  annual  expenditure  for  that  purpose  had  amounted 
to  83,000. 

Messrs.  Gould  &  Co.,  fruit-dealers  of  Santa  Clara,  have  a  store- 
house at  Truckee,  where  the  temperature  is  more  suitable  for  keep- 
ing fruit  than  that  of  Santa  Clara.  The  store-house,  which  is 
chiefly  of  brick,  is  100  feet  long,  36  feet  wide,  and  15  feet  high. 
There  were  in  store  about  the  Ist  of  March,  1873,  in  round  numbers, 
270,000  pounds  of  winter-apples,  and  25,000  pounds  of  winter-pears. 
The  fruit  is  carefully  spread  in  open  racks,  and  the  temperature  of  the 
house  is  kept  quite  low,  ranging  from  28^  t«  40^  Fahrenheit ;  30^  is  held 
to  be  the  most  suitable  temperature.  The  varieties  of  apples  stored  are: 
Newtown  Pippin,  Pearinain,  Belle  fleur,  Baldwin,  Spitzenburgli,  Rhode 
Island  Gre  niug,  and  Swaar.  The  Newtown  Pip[)in  is  said  to  keep  the 
best.  The  loss  of  fruit  up  to  March  1  did  not  exceed  5  per  cent.  The 
larger  part  of  the  fruit  is  sent  to  tlie  San  Francisco  market.  Some 
amounts  are  sold  in  the  vicinity,  anU  to  towns  in  the  State  of  Nevada, 
and  a  few  car-loads  are  sent  to  Chicago  and  New  York. 

Shipments  of  apples  from  Western  Neic  Yorlc, — At  the  meeting  of  the 
Western  New  York  Horticultural  Society,  at  Geneva,  N.  Y.,  in  January, 
1873,  a  special  committee  reported  the  following  shipments  of  apples  from 
that  region  during  the  season:  From  points  on  the  Erie  Canal  between 
Syracuse  and  Lockport,  and  including  these  two  places,  435,893  barrels; 
west  of  Lockport,  by  lake  ports,  estimated,  250,000  barrels ;  by  Central 
and  Erie  Eailroads,  500,000  barrels;  toti\l,  1,185,893  hansels.  Dr.  Syl- 
vester, who  read  the  report,  put  the  amount  withheld  for  home  consump- 
tion at  about  as  much  more,  making  the  crop  over  2,000,000  barrels, 
worth  $3,000,000. 

Freservation  of  apples  in  store, — Mr.  Calvin  Pitcher,  of  Belfast,  Me.,  a 
well-known  apple-grower,  who  has  40  acres  of  orchard,  mostly  in  bearing, 
keeps  his  apples  in  good  condition  and  flavor,  from  harvest-time  till  the 
ensuing  summer,  by  exposing  the  fruit  daily  to  a  free  circulation  of  air 
through  the  place  of  storage.  He  stored  for  keeping  1,200  bushels  of 
Baldwins  of  the  crop  of  1872,  and  disposed  of  the  last  of  the  lot  in  mid- 
summer of  1873,  at  prices  ranging  from  $1  to  $2  per  bushel. 

Fniit-eanning  in  Illinois.— The  Western  Agriculturist,  of  Quiucy 
111.,  gives  the*  following  items  concerning  the  business  of  fruit-can 
niug,  being  chiefly  of  operations  in  that  neighborhood :  Tbe  Alden 
factory  at  Fowler,  during  the  season  of  1872,  worked  up  13,000 
bushels  of  apples,  at  an  average  cost  of  27:i  cents  per  bushel,  75 
bushels  of  peaches,  at  50  cents  per  bushel,  and  500  pumpkins  averaging 
4  cents  each.    One  canning  and  pickle  factory  in  Quincy  canned  5,155 
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bushels  of  tomatoes,  2,800  bushels  of  peaches,  aud  4,000  quarts  of  rasp- 
berries, and  made  3,000  barrels  of  pickles.  During  the  packing  season 
200  girls  and  25  men  were  employed.  A  branch  of  thehouseatCobden, 
in  the  southern  part  of  the  State,  put  up  7,000  bushels  of  peaches  and 
5,000  quarts  of  raspberries,  using  120,000  cans.  Another  firm  iuQuincy 
put  up  27,600  cans  of  fruit,  12,000  bottles  of  pickles,  and  6,000  bottles 
of  horse-radish,  and  another  house  in  the  same  city,  42,000  cans  of  fruit 
and  700  barrels  of  pickles. 

Fruit-canning  in  Delatcare. — Keports  of  operations  for  1872  of  the  can- 
ning establishment  of  Eichardson  &  Bobbins,  of  Dover,  Del.,  state  their 
consumption  of  peaches  during  the  season  at  18,000  bushels ;  of  pears 
at  2,000  bushels;,  of  tomatoes  at  480  tons;  of  strawberries  at  30,000 
quarts;  of  cherries  at  30,000  pounds. 

Drying  figs  at  the  South. — The  editor  of  the  Eural  Alabamian,  who  has 
had  some  experience  in  the  drying  of  figs,  says  that  there  is  no  more 
difficulty  in  putting  a  first-rate  article  of  dried  figs  into  the  market  from 
the  Gulf  States  than  from  Smyrna.  The  difficulty  has  been  that  the 
right  varieties  have  not  been  cultivated.  The  common  large  yellow  fig 
of  the  South  is  not  well  adapted  for  drying,  being  too  juicy,  too  hollow, 
and  too  open  at  the  eye,  and  it  is  very  liable  to  injury  from  damp  or 
rainy  weather  at  the  time  of  its  maturity.  He  recommends  the  Bruns- 
wick, Large  White,  Genoa,  Smyrna,  and  Figued'Or  varieties  for  drying. 

GRASS,  HAY,  ETC. 

Contracts  for  My. — A  correspondent  of  the  Country  Gentleman  in 
Cortland  County,  New  York,  near  the  center  of  the  State,  writes  that 
the  great  abundance  of  hay  in  that  section  in  1872  brought  in  buyers 
who,  during  the  winter,  purchased  several  hundred  tons  at  $15  per  ton, 
for  shipping  to  Scranton,  Pa.,  and  other  mining  regions,  Philadelphia, 
and  New  York.  One  farmer,  whose  farms  comprise  about  1,900  acres, 
had  contracted  for  the  disposal  of  all  his  hay  for  the  next  five  years  at 
$15  per  ton  at  the  barn. 

Receipts  of  hay  at  New  Orleans. — The  New  Orleans  Picayune  esti- 
mates the  yearly  receipts  of  hay  in  that  city  at  250,000  bales.  Usual 
selling  price,  per  ton,  $20  to  $30 ;  this  year,  1873,  it  has  reached  $50. 
[The  monthly  reports  of  the  Department  show  $55  in  February,  at  New 
Orleans.] 

Alfalfa  in  California. — The  San  Francisco  Bulletin  says  that  Mr. 
Solomon  Jewett,  of  Kern  County,  one  of  the  oldest  and  largest 
sheep-raisers  in  that  State,  and  one  of  the  first  to  recognize  the  value 
of  alfalfa  for  feeding  stock,  has  now  450  acres  sown  in.  alfalfa,  and 
that  his  valuable  fine-blooded  Merino  sheep  are  kept  exclusively  on 
this  feed,  with  very  satisfactory  results.  Mr.  Jewett  holds  that  in  Kern 
County  one  acre  of  alfalfa  will  keep  20  sheep  in  good  condition.  He 
finds  irrigation  chiefly  beneficial  during  the  first  year,  or  until  the  roots 
of  the  plant  have  shot  down  far  enough  to  reach  moisture )  after  that  it 
is  useful  as  a  stimulant  to  extraordinary  yield  or  for  the  drowning  out 
of  gophers. 

Bermuda  grass  in  Oeorgia. — Mr.  Dougherty,  a  hotel-keeper  of  Greens- 
borough,  in  1872  sold  $114  worth  of  hay  from  Bermuda  grass,  the  crop 
of  one  measured  acre  of  land  near  that  village.  The  hay  was  sold  in 
the  field,  at  $20  per  ton. 
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The  chufa, — ^"Ihe  editOT  of  the  Eural  Alabamian,  in  reply  to  a  para- 
graph in  the  Southern  Farm  and  Home,  strongly  recommends  the  chufia 
(Cypertis  esctdentus)  as  a  feed-crop  for  hogs.  His  attention  was  first 
called  to  the  subject  by  a  notice  in  the  Agricultural  Eeport  for  1854, 
and  in  the  spring  of  1855  he  received  from  Washington  a  small  package 
of  the  seed.  He  planted  every  year  until,  during  the  late  war,  he  lost 
the  seed  by  neglecting  one  year  to  plant.  In  1872  he  succeeded  in 
procuring  a  supply  from  Georgia,  and  by  this  means  renewed  the  crop. 
He  has  found  the  chufa  to  be  highly  relished  by  hogs,  which  prefer  it 
to  the  peanut,  even,  and  fatten  on  it  more  quickly ;  indeed,  all  kinds  of 
stock  are  fond  of  it.  One  bushel  of  nuts  will  seed  an  acre,  and  the 
yield  per  acre  on  good  land  ranges  from  200  bushels  to  500  bushels ;  as 
the  hogs  gather  the  crop,  there  is  no  expense  of  harvesting.  He  does 
not  find  it  necessary  in  tnat  climate  to  water  the  young  plants.  The 
plant  resembles  nut-grass,  {Cyperus  repens,)  "  but  does  not  possess  the 
power  of  spreading  itself  like  that  pest  of  southern  fields.'^  (Agricul- 
tural Eeport,  1855,  page  xiii.) 

Curing  corn-fodder, — Mr.  William  Crozier,  of  Long  Island,  N.  Y.,  cures 
his  corn-fodder  ^sowed  corn)  by  stacking  it  on  pole  platforms,  building 
the  stack  arouna  barrels  which  are  provided  with  rope  handles.  As  the 
stacks  are  carried  up  the  barrels  are  drawn  up,  and  in  this  way  venti- 
lating-chimneys  are  provided. 

POULTRY  AND  EGGS. 

Ugg  aiid  poultry  pcuMng  in  Ifew  Torlc. — ^A  letter  to  the  Country  Gen- 
tleman, (issue  of  May  15, 1873,)  giving  an  account  of  a  visit  to  the  egg 
and  poultry  pa<5king  establishment  of  Mr.  A.  E.  Eobinson,  near  Greene 
Village,  Chenango  County,  stated  that  Mr.  Eobinson  had  already 
bought,  during  the  season,  120,000  dozen  eggs,  which  cost  him,  cured 
and  packed,  20  cents  per  dozen.  This  quantity  would  make  about  1,600 
barrels.  In  the  turkey-yards  there  were  at  the  time  of  the  visit  over 
2,000  turkeys,  many  weighing  28  to  30  pounds,  and  large  numbers  of 
ducks  were  kept.  Mr.  Eobinson  has  a  method  of  freezing  poultry  qo 
that  it  will  keep  in  perfect  condition  from  the  early  part  of  winter  to 
April ;  the  peculiarities  of  his  process  are  not  given  to  the  public.  His 
packing-house  held  18  tons  of  poultry.  Other  establishments  in  Che- 
nango County  do  a  large  business  in  egg-packing,  &c. 

Storing  eggs. — ^Wright's  Illustrated  Book  of  Poultry  says  that  a  sys- 
tematic trial  for  two  seasons  has  shown  that,  for  purposes  of  long  keeping 
for  eating  or  breeding^  eggs  should  be  packed  with  the  large  end  down- 
ward, instead  of  placing  them  on  the  small  end,  as  is  commonly  done. 
The  longer  the  eggs  are  kept  the  greater  difference  will  be  found  in 
the  results  of  the  two  methods.  Experiment  has  proved  that  eggs  placed 
as  recommended  may  be  set  and  successfully  hatched,  with  remarkable 
uniformity,  at  ages  which  with  the  usual  method  of  storing  would 
render  success  almost  hopeless.  The  practical  philosophy  of  the  case 
is  alleged  to  consist  in  (Relaying  the  spread  of  the  air-bubble  and  its 
detachment  from  the  membranous  lining  of  the  egg,  thus  retarding 
alterations  destructive  to  vitality. 

Receipts  of  eggs  in  New  Yorlc, — The  Poultry  Bulletin  states  the  whole- 
sale value  of  the  eggs  received  in  New  York  City  in  1870  at  $4,928-01 7  ftO; 
value  of  receipts  in  1871,  $5,661,973.85 ;  in  1872,  $6,292,250 
extremes  of  prices  in  the  latter  year  were  greater  than  in  e 
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two  preceding  years.    The  bighcst  average  price  paid  was  in  February, 
33  cents  per  dozen,  and  the  lowest  in  May,  15J  cents  per  dozen. 

A  poultry  account — A  poultry -keeper  gives  tbe  following  account 
witb  63  bens,  crosses  of  wbite-crested  black  Polands,  Bolton  Greys,  and 
Spnnisb,  for  tlie  year  ending  January  1,1873:  Expenses,  TO  busbels 
shelled  corn,  at  50  cents  per  bushel,  $35;  730  gallons  sour  milk  (2  gallons 
per  day)  at  2  cents  per  gallon,  814.G0;  2  busbels  of  lime,  50cfents;  total 
expenses,  $50.10.  .  Receipts,  557  dozen  eggs,  $84.43  (averaging  15.1(5 
cents  per  dozen;)  90  chickens  sold  at  25  cents  each,  $22.50;  total 
receipts  $100.93,  showing  a  profit  of  $56.83. 

Production  of  eggs, — The  following  expTcrimeu t  was  made  in  1872 :  Ten 
pullets  of  each  of  the  following  breeds — each  fowl  being  within  one 
week  of  six  months  of  age — were  placed  in  yards  40  feet  square,  with 
comfortable  houses;  during  six  months  an  account  was  kept  of  food 
consumed  and  eggs  produced.  The  Dark  Brahmas  coaisumed  SG9J  quarts 
of  corn,  oats,  and  wheat-screenings,  oosting  $5.77.  laid  005  eggs,  which 
sold  for  $10.08,  and  at  the  close  of  the  experiment  weighed  70  pounds; 
profit  realized  on  Qgg^,  $4.31.  The  Buff  Cochins  ate  406  quarts  of  the 
feed,  laid  591  eggs,  and  at  the  end  of  sly  months  weighed  73  pounds. 
Cost  of  feed  $6.34,  realized  IVom  eggs,  $9.85;  profit  on  eggs,  $3.51.  The 
Gray  Dorkings  ate  309  quarts  of  the  feed,  costing  $4.87,  laid  424  eggs, 
which  sold  for  $8.73,  and  at  the  close  of  the  period  weighed  59 J  pounds; 
profit  on  eggs,  $3.8G.  The  Houdans  ate  214  quarts  of  feed,  costing 
$3.35,  laid  783  eggs,  which  sold  for  $13.05,  and  weighed  45J  pounds ; 
profit  on  eggs,  $9.70.  The  Leghorns  ate  231J  quarts  of  feed,  costing 
$3.62,  laid  81)7  eggs,  which  sold  for  $13.55,  and  weighed  36J  pounds; 
profit  on  eggs,  $9.83. 

Consumption  of  eggs, — At  the  annual  session  of  the  New  Brunswick 
Board  of  Agriculture,  in  1873,  the  secreta-ry  said  that  during  the  fiscal 
year  the  province  had  imported  eggs  to  the  value  of  $45,000.95,  and  that 
"there  were  no  eggs  to  be  had^'  in  the  city,  though  it  is  surrounded  by 
a  rural  population. 

IRRIGATION. 

Shower  irrigation  in  England, — Mr.  Isaac  Brown^s  shower  irrigation 
is  described  as  an  arrangement  of  pii^es  laid  at  regular  intervals  just 
within  the  surface  of  the  land,  from  which  pii)es  water  under  pressure 
is  distributed  in  showers  evenly  over  the  intervening  area.  In  case  it 
is  desired  to  make  a  seed-bed  a  knifebladed  harrow  is  used  to  cut  and 
reduce  the  surface.  At  Stoke  Park,  near  Windsor,  England,  lead  pipes 
are  laid  in  parallel  lines  48  feet  .apart.  A  twelve  horse-power  steam- 
engine,  working  a  Tangye  force-pump,  draws  water  from  a  pond  and 
forces  it  through  the  perforations  in  the  pipes.  With  a  pressure  of  CO 
to  70  pounds  to  the  square  inch,  equivalent  to  the  force  derived  from  a 
head  of  120  feet,  1.}  acres  are  showered  at  a  time,  ten  tons  of  water  being 
used  in  15  minutes.  This  area  having  been  watered,  the  irrigation  is 
applied  to  other  portions  of  the  land  in  tura.  Tbe  work  is  mostly  done 
in  the  night  to  prevent  injury  to  the  grass  from  watering  under  a  hot 
sun.  Mr.  Brown  reports  on  the  operation  of  his  invention  at  Stoke 
Park  in  1872  that,  while  430  acres  of  pasture  and  park  gave  scarce  any 
support  for  cattle  after  the  summer's  drought,  40  acres  irrigateil  accord- 
ing to  his  system  maintained  120  large  Highland  bullocks—^  bullocks 
per  acre — in  fattening  condition,  ftom  August  till  the  Ist  of  November, 
and  this  after  having  already  afforded  two  hefivy  crops  of  hay  amount- 
ing to  about  5  tons  per  acre.    The  cattle  while  oii  this  pasture  received 
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no  other  food  thaa  grass.  On  C  acres  of  sacli  inigated  land  200  sbeep, 
Leicester  and  Cheviot  crosses,  were  being  kept  in  1873,  in  fattening 
condition,  without  other  food  than  grass.  They  were  folded  within  two 
rows  of  light  but  firmly-made  hardies,  extending  across  the  breadth  of 
the  field — ^200  yards — and  7  yards  apart;  these  hurdles  were  mored 
forward  four  times  per  day,  thus  giving  opportunity  for  rapid  restora- 
tion of  grass  on  the  land  passed  over.  According  to  estimate  the  ex- 
penses per  aere  were:  Eent,  30  shillings;  manual  labor,  i5  shilliogs; 
coals,  10  shillings ;  artificial  manure,  120  shillings ;  interest  and  wear  of 
pipes,  engine,  &c.,  40  shillings ;  interest  on  cost  and  wear  of  hurdles,  20 
shillings— total,  £11  5^?.  per  aexe.  Receipts:  Keep  of  33  sheep  for  28 
weeks,  at  G  pence  each,  per  week,  £23  2^.  Profit.per  acre,  £11 17«.  It 
was  claimed  that  under  this  system  the  laud  wivs  capable  of  maintaining 
twice  the  above  stated  number  ot*  sheep  per  acre. 

Increased  vahiefrmn  irrigation, — A  cori^espondent  of  the  Pacific  Rural 
Press,  writing  from  San  Joaqnin  Valley,  CaUfornia,  says  that,  as  a  result 
of  irrigation,  farmers  along  Los  Baiios  Creek  have  recently  been  offered 
$30  and  $35  per  acre  for  land  which  would  not  have  brought  $5  per 
acre  two  years  ago.  The  cost  of  irrigation  is  not  over  $1.50  per  acre. 
One  great  advantage  growing  out  of  irrigating  enterprises  is  the  facility 
which  they  afibrd  for  drowning  out  ground-squirrels  and  gophers,  those 
pests  of  California  farmers. 

Irrigation  for  tk^  market-garden, — Dr.  F.  M.  Hexamer,  of  Westchester 
County,  New  York,  a  well-known  grower  of  vegetables  and  small  fruit, 
puts  his  loss  by  drought  in  the  summer  of  1873  at  $3,000,  a  loss  which 
he  might  have  escaped  had  he  been  provided  with  machinery  for  thor- 
ough irrigation — wind-power,  pipes,  and  force-pumps — ^the  coat  of  which 
would  not  have  been  far  from  $3,000. 

TREES  A]SD   TI3mEK. 

Premiums  for  artificial  groves, — The  Illinois  State  Board  of  Agricul- 
ture have  offered  a  premium  of  $500  for  the  best  artificial  grove  of  five 
or  more  acres  planted  after  January  1,  1873,  and  before  December  1, 
1874,  and  a  premium  of  $100  for  the  best  one  acre,  imder  similar  condi- 
tions, the  premiums  to  be  awarded  in  1881.  Annual  statements  are  to 
bo  submitted  to  the  board  showing  the  method  of  culture  and  the  cost 
thereof,  and  after  the  third  year  a  cross-section  of  one  tree  of  each  variety 
planted  is  to  be  delivered  to  the  board,  with  a  statement  of  the  height 
attained  by  the  tree;  these  specimens  are  then  to  be  placed  in  cabinet 
for  permanent  reference. 

Fine  plantations, — Massachusetts  papers  state  that  in  Eastham,  Cape 
Cod,  a  thousand  acres  of  land  are  now  covered  with  thrifty  pines  from 
seed  sown — land  which,  but  for  this  protection,  would  have  been  a  waste 
tract  of  shifting  sand.  Game  has  consequently  increased,  and  quail, 
plover,  and  other  birds  are  reported  plentiful.  Yaluable  pine-plantations 
have  also  been  formed  in  other  towns  on  the  Cai)e,  replacing,  to  some 
extent,  woods  which  were  destroyed  in  the  earlier  periods  of  settlement. 

Durable  posts. — Mr.  F.  R.  Elliott,  of  Cleveland,  Ohio,  writing  about 
the  commencement  of  1873,  gives  the  foliowiog  statement  of  his  expe- 
rience in  preparing  fence-posts.  In  June  and  July,  1850,  he  erfiployed 
men  to  get  out  fenee^posts  from  his  woods  of  maple,  elm,  biisswood, 
linden,  ash,  &c.  These  posts,  in  the  green  state,  rough-shaped,  and 
from  trees  of  all  ages  and  all  tbe  named  varieties,  he  treated  with  a 
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composition  of  coal-tar  from  the  gas-yards,  with  unslaked  lime  in  equal 
proportion,  by  measure,  applying  the  mixture  while  effervescent  to  that 
end  of  the  post  which  was  to  enter  the  ground.  The  posts  were  set  in 
cold  clay  ground.  In  the  spring  of  1872  it  became  necessary  to  remove 
the  fence,  and  on  taking  up  the  posts  95  per  cent,  of  them  were  found 
perfectly  sound. 

Piftdh'pinc  in  England, — A  writer  in  one  of  the  leading  [agricultural 
iournals  of  England,  treating  on  the  subject  of  timber  in  Canada  and 
the  United  States,  says  that  the  consumption  of  pitch-pine  is  steadily 
increasing  in  England.  The  wood  is  characterized  as  hard,  heavy,  finely 
marked,  capable  of  taking  a  brilliant  polish,  and  nearly  as  durable  as 
oak ;  when  sawn,  the  color  is  a  variegated,  dullish  red,  though  some  lots 
are  quite  light  in  hue.  Pitch-pine  is  in  high  repute  for  flooring  for  first- 
class  residences,  public  halls,  ball-rooms,  &c.  Within  his  recollection 
the  first  cargo  imported  was  a  drug  on  the  market,  and  could  be  got  off 
only  in  small  quantities,  but  the  qualities  of  the  wood  soon  brought  it 
into  favor.  The  imports  in  1871  amounted  to  nine  cargoes,  containing 
4,200  loads  of  square  timber,  and  17,000  pieces  sawn  plank  and  deal. 
Pensacola,  Fla.,  is  a  leading  port  of  supply. 

MISCELLANEOUS. 

Chemical  agricultural  stations. — Professor  Church,  in  a  recent  essay 
before  the  Cirencester  Chamber  of  Agriculture,  England,  on  the  work 
of  chemical  agricultural  stations,  said  that  very  probably  the  first  insti- 
tution of  this  character  was  that  at  Eothamsted,  but  that  and  the  one 
established  by  Bousingault  on  the  Continent  were  private,  and  restricted 
in  plan.  In  1851  one  was  created  near  Leipsic,  which  is  still  in  being, 
and  one  of  the  best  managed  in  Germany.  There  arcnow  (at  the  com- 
mencement of  1873)  thirty-eight  stations  in  Germany.  In  France  the 
first  was  founded  in  1858,  the  first  in  Belgium  in  1872,  and  the  first  in 
Italy  in  the  same  year.  In  the  south  of  France  and  in  Italy  there  are 
stations  devoted  to  the  study  of  the  treatment  and  manufacture  of 
products  derived  from  the  vine,  tobacco,  silk,  &c.  Ten  or  twelve  stations 
are  devoted  to  these  and  olives  and  olive-oii.  There  are  six  stations  in 
Switzerland,  including  stations  devoted  to  milk,  cheese,  and  other  milk- 
products.  There  are  two  stations  in  Sweden  and  one  in  Holland ;  in 
England,  none  that  are  actually  entitled  to  the  name. 

One  of  the  leading  aims  of  the  German  agricultural  stations  is  the 
control  of  artificial-manure  manufacture.  To  give  an  illustration  of  the 
work  done  in  that  line,  in  18G7,  at  one  agricultural  station  in  Germany, 
there  were  made  analyses  covering  manures  to  the  amount  of  ^£135,000, 
sold  by  manufacturers  in  the  neighborhood.  The  manufacturer  of  the 
manure  makes  a  contract  with  the  station  by  which  the  professors  are 
allowed  to  visit  the  warehouse  at  all  times,  and  take  samples  from  what- 
ever packages  they  may  select  and  analyze  them.  If  the  inspectors  find 
the  article  to  be  of  standard  character  the  dealer  is  furnished  with  a 
certificate  to  that  effect,  and  the  results  of  the  analysis  are  published  by 
the  station  for  the  information  of  the  public.  One  of  the  duties  of  the 
stations  is  to  prosecute  field  experiments,  some  of  which  are  carried  on 
by  a  number  of  stations  in  concert.  All  these  institutions  throughout 
the  empire  are  in  regular  correspondence  with  each  other.  Another 
object  Is  the  teaching  of  students. 

There  are  not  fewer  than  2,000  agricultural  associations  in  North  and 

South  Germany;  some  small,  averaging,  perhaps,  40  to  50  members; 

'others  contain  fully  1,000  members.    These  societies  take  a  largo  part 
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iu  fouudiiig  the  stations.  Governmeiit  gives  a  small  annaal  sabsidy; 
private  contributions  and  fees  from  analyses  of  manures  assist.  The 
total  income  of  the  station  at  Halle  is  £773,  of  which  the  State  gives 
£150  and  the  agricultural  societies  £145.  The  fees  arising  from  the 
control  of  manufactures  of  artificial  manures  amounted  in  1868  to  £412, 
these  being  the  main  support  of  the  station.  A  portion  of  the  fees  for 
private  analyses  made  by  the  chemist  goes  to  the  funds  of  the  station, 
and  the  sum  of  £66  was  realized  by  the  institution  in  that  year  from 
this  source.  The  income  of  some  of  the  smaller  stations  is  only  £150. 
A  station  generally  takes  its  inception  from  the  efforts  of  neighboring 
land-owners,  practical  agriculturists,  and  scientific  men.  These  persons 
call  a  meeting,  fix  upon  rules  adapted  to  the  locality,  and  put  themselves 
in  communication  with  managers  of  existing  stations,  obtain  a  small 
subsidy  from  government,  and  in  a  few  months  commence  operations. 

Model  farms  in  Ireland, — A  correspondent  of  the  London  Field  refers 
to  the  current  system  of  agricultural  education  in  Ireland  under  gov- 
ernmental auspices.  The  system  now  includes  more  than  two  hundred 
establishments,  (model  farms,  &c.,)  under  the  lead  of  the  Glasnevin  Ag- 
ricultural College,  with  a  state  expenditure  of  about  £6,000  yearly. 
Many  of  the  model  farms  yield  a  Idrge  yearly  profit,  the  Glasnevin  farm, 
with  a  rental  of  £4  per  acre,  yielding  a  profit  of  more  than  £600  yearly, 
on  an  average.  The  writer  testifies  from  personal  know>edge  to  the 
great  good  effected  by  the  model  farm,  which  has  sent  out  a  superior 
class  of  farmers,  managers  of  depots  of  seeds  and  implements,  and  per- 
sons connected  with  the  stock  trade,  a  class  which  has  greatly  aided  in 
the  improvement  of  farm  practice. 

A  beneficent  enterprise. — Soon  after  the  close  of  the  war,  an  association 
of  Friends  was  formed  in  Baltimore,  for  the  purpose  of  assisting  im- 
poverished Friends  in  the  Southern  States,  and  chose  the  agricultural 
districts  of  North  Carolina  for  their  chief  field  of  operations.  In  1867 
the  association  purchased  a  farm  of  200  acres  at  Springfield,  in  that 
State,  and  placed  in  charge  as  superintendent  aii  experienced  and 
energetic  farmer,  furnishing  him  with  proper  implements  and  other 
means  for  teaching  an  improved  agriculture.  He  was  instructed  to  ex- 
emplify to  the  surrounding  people  the  utilization  of  manurial  resouFces, 
the  benefits  of  drainage  and  thorough  cultivation,  the  advantages  of 
suitable  rotation,  and  the  economy  of  improved  stock,  and  to  organize 
agricultural  clubs,  &c.  When  the  farm  was  bought,  the  want  of  pasture 
and  hay  throughout  that  region  made  stock  husbandry  an  inconsiderable 
interest.  The  superintendent,  therefore,  at  the  outset,  distributed  two 
tons  of  clover-seed  at  cost.  Several  tons  of  Peruvian  guano  were  dis- 
tributed in  like  manner  among  those  who  desired  to  use  it  in  setting 
clover  on  exhausted  land.  The  purposes  of  the  association  have  been 
successfully  prosecuted.    The  superintendent's  report  says: 

The  effect  of  our  operations  on  tbo  community  can  bo  seen  for  fifty  miles  around. 
About  15,000  acres  bave  been  sown  witb  clover  iu  the  surroimding  counties  since  our 
operations  commenced.  Many  improved  implements  have  been  introduced.  Instead 
of  the  scythe  and  the  cradle,  are  frequently  seen  the  mower  and  the  reaper.  Large 
numbers  of  people  from  all  parts  of  the  State  continue  to  visit  the  farm,  to  see  for 
tlicmselves  the  new  way,  and  they  very  generally  express  themselves  satisfied  that  it 
is  an  improvement  on  the  old  exhaustive  system.  AU  such,  more  or  less,  will  become 
centers  of  influence  and  improvement.  The  eft'ectof  our  educational  and  agricultural 
cirorts  in  staying  the  tide  of  emigration  to  the  West  is  very  apparent  and  has  already 
saved  to  Norih  Carolina  hundreds  of  her  best  citizens. 

On  a  small  stream  running  through  the  farm  a  bone-mill  has  been 
built  at  a  cost  of  $875,  capable  of  crushing  and  grinding  1,500  pounds 
of  bones  daily. 
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EtujUah  colonization  in  Kansas. — Mr.  Geor^fe  Graut,  a  wcaltby  Englibk 
iiiercliant,  has  purchased  ivc  hundred  and  foi-ty  square  miles  of  laud  in 
the  central  part  of  Kansas,  for  purposes  of  colonization.  The  tract  is 
watered  by  the  Victoria  Eivor  and  Dry  Creek,  and  numerous  springs 
afford  facilities  for  irrigation.  There  is  abundance  of  stone  suitable  for 
building;:,  and  coal  and  wood  are  readily  accessible.  Stock-raising  will 
be  a  prominent  featui-e  in  the  enterprise,  and  with  this  in  view  cattle 
and  sheep  of  the  most  approved  English  breeds  have  been  imported  for 
breeding.  Mr.  Grant  offers  the  land  at  prices  \'arying  from  $2,50  to  810 
j)er  acre,  according  to  advantages  of  situation.  Individuals  of  the  higher 
ranks  oi'  English  society  are  interested  in  the  undertaking  as  buyei-s  of 
land  and  prospective  settlers,  and  favorable  terms  are  held  out  to  emi- 
grants of  small  means.  The  Workingmen's  Farming  Association  has 
purchased  eight  square  miles  of  t^e  tract,  to  be  resold  in  small  lots. 

Farming  near  the  Rocky  Mountains, — Mr.  Elisha  P.  Home,  Colfax,  Fre- 
mont County,  Colo.,writing  to  the  Department  under  date  of  November  18, 
1873,  says  that  from  one  acre  seeded  with  Bresee's  Peerless  he  obtained 
DOO  bushels  of  potatoes ;  from  one  acre  of  Early  Hose,  830  bushels;  from 
one  acre  of  Neshannock,  GOO  bushels.  The  preparation  and  cultivation 
of  the  Held  were  as  follows:  In  the  fall  he  plowed  8  inches  deep;  in  the 
spring  marked  out  hills  3  feet  apart  each  way,  and  in  each  hill  droi)ped 
three  pieces  of  potato,  G  inches  apart,  one  eye  in  each  piece.  After  the 
l)lants  came  up  the  field  was  dragged  with  an  iron-toothed  harrow,  and 
when  they  were  G  inches  high  they  were  hilled  arKl  hoed.  When  the 
weeds  had  started  a  double-shovel  plow  was  run  through  the  field  in 
both  directions,  namely,  lengthwise  and  crosswise.  The  seed  for  three 
acres  weighed,  when  cut,  568  i)ounds.  Other  farmers  in  the  neighbor- 
hood i)lanted  six  to  eight  times  that  proportion  per  acre,  and  had  many 
small  i)otatoes,  while  he  had  few.  lie  adds  that  he  preceded,  by  one 
year,  any  other  settler  in  that  section — ^^Vet  Mountain  Valley — and  that 
his  raiich  is  within  three  miles  of  everlasting  snow,  lying  close  under 
the  Kocky  Mountains,  and  never  requiring  irrigation.  On  his  first  ar- 
rival in  that  locality  it  was  prophesied  that,  on  account  of  the  exposure 
of  the  situation,  he  would  not  succeed  iu  farming  there;  but  the  con- 
trary has  been  the  result.  During  four  years  he  has  obtained  40  to  50 
bushels  of  wheat  per  acre.  About  the  10th  of  August,  1873,  he  sowed 
19  acres  in  wheat,  55  pounds  of  seed  per  acre,  and  at  the  date  of  his 
letter  the  plants  had  reached  8  inches  in  height,  covering  the  ground 
entirely  and  promising  well.  The  tirst  snow  of  the  season  had  fallen 
on  the  morning  of  his  writing,  and  lay  4  inches  deep. 

Records  of  i)otato-ero2)s, — Accounts  reproduced  in  the  report  of  the 
lioyal  Agricultural  Society  of  lOugland  for  1870  show  that  about  1812 
the  potato-crops  of  the  isle  of  Jersey  commonly  averaged  450  bushels 
to  6U0  bushels  per  acre,  calculating  GO  pounds  to  the  bushel.  The  po- 
tato being  an  important  staple  of  the  island,  the  ground  was  carefully 
])repared  and  well  manured.  Foiu*  hundred  bushels  are  recorded  as 
having  been  obtained  on  a  Jersey  vergee,  being  at  the  rate  of  900  bushels 
per  acre,  and  smaller  areas  sometimes  exhibited  a  much  larger  rate  of 
production.  There  are  records  of  quite  as  large  yield  i^er  acre  in  the 
United  States.  Eight  hundred  to  1,000  bushels  per  acre  are  staled  to 
have  been  grown  on  the  uplands  of  the  *' Pan-Handle,"  West  Virginia. 
As  a  rule,  a  virgin  soil,  specially  adapted  by  constitution  to  the  potato- 
crop,  helped  by  a  fa\'orabl0  climate,  will  yield  results  far  exceeding 
those  attained  by  liberal  manuring  on  old  land. 

Irish  emigration, — The  agricultural  statistic?  of  Ireland  for  1872  show 
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that  78,781  emigrants  left  the  Irish  ports  duriu^  that  year,  making  an 
increase  of  6,777  o\"er  the  emigration  of  1871.  Of  the  total  number 
stated,  i6,7rll  were  males. 

Bcet'Hugnr  in  VaUf^rnia.-r-^A  slip  from  the  Sacramento  llccord,  re- 
ceived in  the  early  part  of  1873,  gives  the  following  particulars  con- 
cerning the  operations  of  the  beet-sugar  factory  in  that  vioinity.  Cost 
of  factory,  machinery,  and  outfit,  $235,000;  usual  working  force,  160 
men.  FLve  steam-engines,  aggregating  000  horse-power,  are  employed 
in  the  works;  11  cords  of  wood  are  consumed  daily.  The  area  in  beets 
amounts  to  1,450  acres.  The  eoiksumption  of  beets  has  been  at  the  rate 
of  7,000  tons  anmially,  and  several  thousand  cattle,  sheep,  and  hogs  are 
fattened  on  the  refuse.  The  beet-crop  in  1872  was  a  partial  failure,  on 
account  of  the  ravages  of  ^orms.  The  Record's  statement  does  not 
indicate  that  any  great  profits  hJive  as  yet  accrued,  but  a  permanent 
success  is  confidently  expected. 

Chiccory  in  California. — According  to  California  papers,  there  were  in 
that^State  at  the  close  of  1872  three  companies  engaged  in  the  cultivation 
of  chiccory,  and  its  preparation  for  market  by  roastiBg — one  company  in 
Yolo,  one  in  Sacramento,  and  one  in  Joaqnin  County.  The  Sacramento 
company  commenced  in  the  spring  of  1872,  with  70  acres.  The  average 
yield  per  acre  is  given  at  fifteen  tons,  which  would  turn  out  three  tons  of 
roasted.  The  Stockton  Independent  placed  the  chiccory-crop  of  the 
State  at  5,000  tons ;  manufacturers  were  of  the  opinion  that  the  growth 
of  the  interest  in  California  would  be  slow,  on  account  of  the  recent  re- 
duction of  duty  on  the  imported  article.  The  rich  alluvial  soils  of  the 
river  bottoms  are  best  adapted  to  the  crop.  The  Stockton  factory  (Joa- 
quin County)  paid  $15  per  ton  for  the  gxeetn  root. 

Reclaimed  tuJo  lands, — Reports  from  Sherman  Island,  California,  for 
the  season  of  1873  state  that  7,200  acres  were  cultivated  in  grain,  400 
acres  in  potatoes,  and  150  acres  in  alfalta. 

First  and  /a^^ jMtces.— Mr.  John  3.  Carmany,  in  a  recent  paper  on 
Calilbrnia,  says  that  he  has  seen  wheat  selling  there  for  twice  what  the 
farmer  had  obtained  for  it ;  wine  retailed  at  San  Francisco  hotels  for  $1.50 
per  bottle,  while  it  sold  in  Los  Angeles  for  40  cents  per  gallon ;  grapes 
sold  at  8  to  10  cents  per  pound,  while  the  producers  receivAl  only  75 
cents  per  hujidred  pounds,  and  fruit  thrown  into  the  bay  at  San  pVau- 
cisco  which  had  rotted  on  dealers'  hands  at  5  cents  per  pound,  while 
the  gi'owers  would  have  been  glad  to  obtain  for  the  same  article  $20 
per  ton. 

Steam  cuUication  in  Germany, — A  recent  letter  from  John  Fowler  «& 
Co.  to  J.  K.  Fowler  says  tlmt  the  firm  is  making  about  100  steam-plows 
yearly  for  the  English  market,  and  50  to  60  for  foreign  countries — i^rin- 
cipally  double-engines.  Two-thirds  of  those  sold  in  England  are  to 
parties  who  let  mi  hire.  About  50  of  the  Fowler  plows  are  working  in 
the  Magdeburg  district,  Germany,  in  cultivating  sugar-beet.  The 
beet  grown  on  steam  plowed  land  shows  a  gain  of  nearly  2  per  cent,  of 
sugar,  and  nearly  20  per  cent,  in  the  croi)-weight  per  acre,  and  this  suc- 
cess has  induced  all  the  sugar-growers  to  use  steam  cultivation.  They 
usually  work  the  land  to  a  depth  ranging  from  12  inches  to  15  inches, 
never  less  than  12  inches. 

Canning  siceet-corn  in  J!/a/rt«— Mr.  Levi  Bartlett  writes  to  the  Albany 
Country  Gentleman  that  J.*  W.  Jones  &  Gp.,  of  Bridgeton,  Cumberland 
County,  put  up  at  their  establishment,  in  1872,  510,i44  cans  of  sweet- 
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corn,  the  product  of  228  acres.  The  company  paid  out  for  com 
$16,175.55,  and  for  labor  $12,886.61.  The  "  Bridgeton  factory  ^  employed 
650  laborers  in  cutting  up  500  acres  of  corn,  and  used  706,388  cans.  A 
gentleman  of  the  «ame  county,  who  has  been  largely  engaged  in  the 
business,  says  that  the  process  of  canning  is  simply  this:  The  corn  is 
sliced  from  the  cobs  and  put  in  cans ;  these  are  sealed  aad  placed  in 
baths  where  they  are  boiled  for  two  hours ;  are  then  taken  out  and  each 
can  pierced  with  an  awl  to  allow  the  confined  air  to  escape.  The  instant 
the  outward  current  ceases  they  are  resealed,  and  they  are  then  boiled 
for  four  hours.  This  is  the  whole  ef  the  process.  The  difficulty  lies  in 
the  manipulation,  not  in  an  obscurity  of  method  of  treatment.  The  fol- 
lowing examples  are  given  of  gross  receipts  from  sweet-corn  grown  for 
canning:  Mr.  W.  Chute,  of  Otisfield,  received,  in  1872,  for  the  product 
of  two  acres,  $197.60 ;  Mr.  J.  Titcomb  received  on  one  acre,  $129. 

A  western  factory  statement  says  that  in  canning  sweet-corn  the  cans 
are  pierced  twice  during  the  process  of  preparation. 

Paper  from  the  hop-stalk, — ^The  Maidstone  Journal,  England,  informs 
us  that  paper  is  to  be  manufactured  largely  in  that  country  from  the 
sheath  of  the  hopstalif ,  after  removal  of  the  outer  skin.  The  process  is 
a  French  invention,  and  is  said  to  aflford  material  of  great  suppleness 
and  delicacy. 

Paper  from  tides, — Mr.  S.  D.  Baldwin,  of  Marysville,  Cal.,  has  patented 
a  process  for  making  paper  from  the  California  tule ;  it  is  reported  that 
by  this  method  the  best  qualities  of  writing  and  printing  paper  can  be 
obtained  from  the  material. 

Potato-disease  in  Great  Britain, — The  loss  from  potato-disease  in  the 
single  county  of  East  Lothian,  Scotland,  in  1872,  was  estimated  by  ex- 
I)erienced  agriculturists  of  that  section  at  nearly  £150,000. 

Tlie  wheat  supply  of  Great  Britain, — ^Mr.  J.  B.  Lawes,  the  English  ex- 
perimentalist and  statistician,  estifnates  the  amount  of  wheat  which  will 
be  required  to  supply  the  consumption  of  the  United  Kingdom  of  Great 
Britain  during  the  year  ending  August  31, 1874,  at  22,251,780  quarters, 
or  178,014,240  bushels,  of  which  103,089,240  bushels  must  be  provided 
from  foreign  sources.  He  admits  the  possibility  that  high  prices  will 
reduce  thfe  actual  demand  somewhat  below  the  indicated  quantity. 

Expenditure  for  graiU'Saeks  in  California, — The  president  of  the  Cali- 
fornia State  Agricultural  Society,  in  a  recent  address  before  that  body, 
placed  the  expenditure  for  grain-sacks  in  that  State  in  1872  at$2,^0,00"0. 
These  sacks  are  made  from  jute  grown  in  India  and  worked  up  in  Scot- 
land. 

Lifters  for  lodged  crops, — Mr.  A.  Hughes,  an  English  agriculturist,  has 
invented  a  lifter,  attachable  to  reaping-machines,  for  the  purpose  of 
lifting  lodged  crops  while  harvesting.  The  invention,  as  adapted  to  use 
on  flat  lands,  consists  of  a  long,  wooden, iron-pointed,  and  slightly  curv- 
ing prong,  secured  to  the  platform  of  the  reaper  by  two  bolts  and  nuts, 
and  projecting  about  20  inches  in  front  of  the  knives ;  a  lifter  is  placed 
over  every  third  or  fourth  finger.  The  amount  of  lift  is  regulated  by  a 
wedge  under  the  heel  of  the  prong.  In  case  of  ridge  and  furrow,  or  very 
uneven  ground,  the  prong  is  hinged  on  a  pin  in  a  small  cast-iron  chair 
or  shoe,  which  is  fastened  to  the  platform ;  a  coiled  spring  under  the  heel 
of  the  lifter  allows  the  latter  to  rise  and  fall  with  the  irregularities  of 
the  land.    The  mode  of  applying  the  apparatus  may  be  varied  according 

the  make  of  the  machine  to  which  it  is  attached.    It  is  stated  that 
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these  lifters,  which  cost  but  little,  were  found  very  effective  in  the  har- 
vest of  1872. 

Bed  pepper  for  cabbage-lice, — ^Mr.  J.  W.  Still,  of  East  Oakland,  Cal., 
writes,  that  hiding  a  lot  of  about  200  fine  cabbages  infested  with  lice,  he 
sprinkled  the  plants  with  red  pepper, excepting  a  few  which  he  left  with- 
out treatment  for  comparison.  All  those  treated  with  the  pepper  were 
entirely  cleared  of  the  insects,  while  those  plants  which  received  no  appli- 
cation were  covered  with  vermin. 

Phylloxera  vastatrix. — The  French  Society  for  the  Encouragement  of 
National  Industry  have  offered  a  prize  of  2,000  francs,  to  be  given  in  1874, 
for  the  discovery  of  the  manner  in  which  Phylloxera  vastatrix  is  propa- 
gated from  one  vine-stock  to  another.  A  knowledge  of  this  point  is  es- 
sential toward  arresting  the  destruction  which  is  being  wrought  by  the 
insect. 

Shore-fislieries  of  New  England. — Professor  S.  F.  Baird,  United  States 
Commissioner  of  Fisheries,  reporting  on  his  investigations  in  1871  and 
1872  on  the  New  England  coast,  says  that  the  shore-flsh  of  that  region 
have  been  decreasing  in  numbers  during  the  last  twenty  years,  and  with 
especial  rapidity  since  1865.  In  1871  the  reduction  was  so  great  that 
summer  fishing  with  line  and  hook  was  a  failure,  and  traps  and  pounds 
bore  the  burden  of  supplying  the  market.  This  decrease  is  attributable 
to  the  combined  effect  of  the  fish-pounds  or  weirs.  He  recommends 
legislative  prohibition  of  the  use  of  traps  or  pounds  during  the  spawning 
season,  or  for  certain  days  in  each  week  during  that  season. 

Oregon  salmon. — Oregon  papers  of  the  last  of  August  state  that  the 
salmon  season  of  Oregon,  just  closed,  had  been  the  most  successful  one 
ever  experienced  by  the  Columbia  Eiver  fisheries.  One  hundred  and 
fifty  thousand  cases  had  been  put  up,  valued  at  $6  per  case  j  also  3,500 
barrels  of  salted  salmon. 

Overland  shipments  of  fea.— The  overland  .shipment  of  tea  from  San 
Francisco  in  February,  1873,  is  stated  at  326,854  pounds. 

A  superb  axraZea.— Professor  Sargent's  collection  of  azaleas,  at  Brook- 
line,  Mass.,  contains  about  200  plants.  One  of  these  is  6  feet  high,  16 
feet  in  circumference,  and  bears  more  than  3,000  blossoms.  It  is  dome- 
shaped  in  form,  an(J  nearly  thirty  years  old.  The  proprietor  has  been 
offered  $1,000  for  the  plant. 

Sales  of  bouquets  in  Paris. — ^A  French  journal  states  that  the  number 
of  bouquets  of  violets  sold  annually  in  Paris  averages  5,825,000. 
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The  following  collection  of  brief  experimental  reports  is  in  continua- 
tion of  compilations  of  like  character  in  former  reports  of  the  Depart- 
ment. It  may  be  well  here  to  rei)eat  the  remark  that,  with  respect  to 
any  contested  question  of  agriculture,  even  the  most  carefidly-conducted 
and  apparently  conclusive  experiment  is  rather  to  be  regarded  as  an 
approximation  to  truth,  requiring  further  test  by  practice  before  a  com- 
plete decision  can  be  reached. 

10  A 
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Cooked  ahd  uncooked  peed. — Mr.  E.  S.  Lawreucc,  head  furuicr  u( 
tUe  Illinois  Industrial  University,  reports  an  cxperinieut  iu  feeding  tbii  ■ 
teeu  head  of  cattlo  from  November  25, 1S72,  to  April  15,  IS73.  The 
cattle  were  short-horn  grades,  selected  from  forty-eight  steers  with  the 
purpose  of  obtaining  as  great  a  iiDiformity  of  character  as  was jioKsible, 
and  were  three  years  of  age  at  the  close  of  the  experiment.  From  the 
commencement  of  the  test  up  to  March  10, 1872,  the  animals  were  fed 
as  follows : 

Nos.  1  and  2  received,  each,  15  pounds  of  coru-nieal  daily,  mixed  with 
10  pounds  of  cut  corn-stalks  wet  iu  a  box  and  steamed  45  minutes 
with  a  pressure  of  20  to  25  pounds  of  steam. 

No.  3  had  the  same  feed  as  above,  except  that  for  the  first  five  weeks 
he  received  one-half  bushel  of  carrots  instead  of  the  morning  feed  of  7i 
pounds  of  meal. 

No.  4  was  fed  iuthe  same  manner  as  No.  3,  except  that  the  meal  aud 
stalks  were  not  cooked. 

Nos.  5  and  0  w-ore  fed  like  Nos.  1  aud  2,  except  that  the  rations  were 
not  cooked. 

Nos.  7  aud  8  received  daily  18  pounds  of  corn  iu  the  car,  broliea  up 
with  chopped  coin-fodder.  Tliesc  were  all  fed  in  the  bara  in  box-statis, 
bedded  down ;  were  put  up  at  4  o'clock  p.  m.,  and  turned  out  at  10  a.  m. 
During  the  day  they  had  stalks  and  straw  in  the  yard. 

Nos.  9  aud  10  were  ted  in  the  yard,  each  receiving  daily  15  pounds 
of  meal,  with  stalks  and  straw  fed  on  the  ground ;  bad  a  good  shed. 

Nos.  11, 12,  and  13  were  fed  iu  an  open  yai-d,  without  shelter,  with 
thirty  other  cattle,  and  received,  each,  IS  ixtuudij  of  corn  in  the  ear, 
broken  up  and  fed  in  boxes,  with  corn-fodder  on  the  ground  6u£dcicot 
for  feed  aud  bedding. 

The  following  table  gives  results  up  to  March  10, 1S72 : 
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The  corn  in  the  ear  was  valued  at  20  cents  for  70  pounds,  which  was 
rated  as  equivalent  to  a  bushel  of  shelled  corn.  An  analysis  of  the  state- 
ment shows  also  that  the  cooked  meal  was  charged  at  the  rate  of  26.55 
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cents  pei'  bushel  of  48  pounds,  and  the  aacookod  meal  at  21.77  cents  per 
bushel,  making  a  charge  of  4.78  cents  per  bnshet  for  cooking. 

At  the  close  of  this  period  of  fifteen  weeks  the  cattle  were  all  turned 
together  and  received  an  amount  of  corn  equivalent  to  IS  pounds  each, 
daily,  with  stalks  on  the  ground  for  thirty-six  days  up  to  April  15,  when, 
they  were  sold.  The  following  table  gives  the  results  for  this  latter 
i>criod,  and  a!!;o  tlio  results  for  the  entire  period  of  esperimeut: 


li 


The  tahle  shows  great  differences  in  the  gains  of  the  scvci-al  animals 
duriog  this  iwriod  of  36  days. 

The  result  of  the  other  experiment  {wiuts  to  the  non-advisability  of 
cooking  meal  for  feed,  aud  especially  where  coru  bears  a  low  price.  But 
the  exhibit  should  be  modified  by  the  following  considerations:  The 
"profit,  141  days,"  is  derived  from  the  increased  value  per  i>ound  on  the, 
whole  animal — not  merely  on  the  gain  in  weigbt-^and  therefore  the 
heavier  animals  have  an  advantage  over  the  others  throughout.  For) 
example,  the  excess  of  profit  of  No.  11  over  No.  1  (each  making  a  total 
gain  of  175  pounds  in  weight)  should  rather  be  represented  by  $4.81* 
the  difference  in  total  cost  of  feed,  than  by  $7.55,  as  sho^vu  by  the  last 
column  of  the  second  table.  Furthermore,  as  to  the  profit"  and  loss 
account  of  the  first  15  weeks,  the  experimenter  remarks  that  the  sale- 
price  would  iudicate  that  his  valuation  of  March  10  was  somewhat  too 
low.  It  is  questionable,  therefore,  whether  thei-o  was  actually  a  loss 
iuciirrcd  oa  any  of  the  animals  at  the  close  of  the  15  weeks.  Evidently 
the  method  in  vhich  tbe  tables  are  made  up  gives  a  disproportionate 
exhibit  of  profit  for  the  last  36  days,  as  compared  with  the  exhibit  for 
the  first  15  weeks. 

CooiiED  ASD  "UNCOOKED  MEAL  FOE  uOGS. — Mr.  Oharles  Heritage  re- 
ported to  the  Greenwich  Township  Farmers' Cinb,  Kew  York,  in  Decem- 
ber, 1S72,  an  exi>eriuient  in  fee<liog  two  hogs  and  three  pigs  seven  and  a 
liaif  mouths  old.  The  animals  had  received  corn  for  about  two  weeks  be- 
fore the  coiumeucemcnt  of  the  experiment,  but  hail  had  none  during  the 
aummcr.  lu  making  the  experiment,  tiie  hogs  were  placed  in  sepante 
pens.  Ilog  No.  1  was  fed  on  scalded  meal,  gi\eu  cold ;  hog  No.  2  on 
uncooked,  moistened  meal ;  the  pigs  were  feil  in  the  same  manner  as 
No.  1.  The  table  gives  the  weight  of  the  animals  at  different  i>eriods 
of  the  experiment,  with  the  number  of  pounds  of  meal  required  to  make 
one  pound  of  live  weighty  also  the  weight  of  the  animals  at  time  of 
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3  48  days  after  the  commeucemontof  the  cxpeii- 
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The  fat  of  H"o.  2  was  miich  less  oily  tUan  tliat  of  the  otLer  animals. 

Cork  in  ear  versus  cohn-meal. — Tlio  following  is  an  abstract  of 
an  experimental  statement  in  the  Iowa  agricultural  report  for  1S72 : 
Ten  pig8,  about  four  months  old,  were  placed  in  pens  September  4; 
in  pen  1,  two  "native"  pigs,  in  pea  2,  two  Berkshires,  in  pen  3,  two 
Chester  Whites,  in  pen  4,  two  pigs  three-quarters  Chester  White  and 
one-quarter  Berkshire,  in  pen  5,  two  pigs  three-quarters  Chester  White 
and  one-quarter  Saffolk.  In  another  pen  was  placed  one  large  hog  three- 
qaarters  Chester  White  and  one-quarter  Suffolk,  From  September  4  to 
October  19,  each  pen  received  7^  bushels  of  new  corn  in  ear;  from  Octo- 
ber 19  to  November  3,  79  pounds  of  oats,  soaked  in  cold  water;  from 
N'ovember  3  to  December  3, 305  poands  of  unbolted  corn-meal  moistened 
■with  cold  water.    The  results  are  hero  shown  in  tabulated  form : 


f^ 


ISO    ise 

lia    in 


:jCi 


I  iifJaiDO 


The  following  table  shows  the  gain  of  the  pigs  in  weight  during  each 

15  days  of  the  experiment,  the  exhibits  for  16  days  and  14  days  of  the 
original  report  being  converted  into  approximate  exhibits  for  periods  of 

16  days-    It  shoald  be  home  iu  mind  that,  other  things  being  eqnal,  the 
eatest  proportionate  gain  in  weight  is  to  be  exi»ected  during  the  ear- 
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liest  period  of  feeding;  also,  tliattlioyonnger  the  auimal  the  greater  the 
gaiu  iu  weight  for  each  jiouud  of  food  properly  administenKl. 
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COTTON. 

COMMEECIAL    AND    HOaiESIADE    BLAHTJEES. — Mr.   J,    S.    Newnan,    Of 

Georgia,  reports  an  experiment  made  by  direction  of  tlie  Hancock 
Conuty  Agricultural  Club  for  the  purpose  of  comparing  the  eflfecta  of 
certain  commercial  fertilizers  with  the  results  obtained  from  home- 
made compounds.  The  trial  was  on  thin  stubble  land  of  uniforia  fer- 
tility, uumauured  since  1867.  Two  composts  were  prepared ;  one, 
known  as  the  Logan  compost,  according  to  which  500  pounds  of  con- 
centrated soluble  phosphate  is  composted  with  1,300  pounds  of  stable- 
manure,  and  200  i)ounds  of  ashes  added  just  before  using.  "Aa 
excellent  manure,  but  very  troublesome  to  manipulate  according  to 
directions."  The  other  compost  was,  in  modification  of  the  Bryan  for- 
mula, constituted  of  1,400  pounds  stable-manure,  300  pounds  superphos- 
phate, 200  iMJunds  green cotton-sced,60poimd98ulphate  of  ammonia, and 
40  pounds  nitrate  of  soda.  The  other  applications  were  of  commercial 
fertilizers,  as  named  in  thetable  given  below.  Each  of  the  manures  tested 
was  applied  under  three  rows,  70  yards  long,  and  three  rows  iu  the 
center  of  the  experimental  field  were  left  unmanured.  Cotton  was 
planted  in  dust,  May  1,  and  germinated  May  20.  A  stand  being  then 
obtained  great  care  was  taken  to  make  It  uniform  in  all  the  rows.  The 
cotton  suffered  severely  from  drought  from  June  16  till  Jnly  6.  The  fol- 
lowing table  gives  results  for  the  season : 
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The  folIowiDg  is  a  statement  of  i-esnlts  obtained  in  1871  from  three  of 
these  fertilizers : 
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Avorages  of  excess  of  manured  over  unroannrc-d :  Zel!,  225  ponnds ; 
Home  compost,  225  pounds ;  Pcudletoii,  ISTJ  pounds,  per  acre,  Tbe 
experimenter  holds  that  these  results  for  two  seasons  of  widely  differing 
character  indicate  that  these  home-made  fertilizers,  possessing  consider- 
able carbonaceous  matter,  act  better  on  soils  which  have  been  deprived 
of  much  of  their  vegetable  material  by  continued  cropping  in  com  and 
cotton  than  do  the  concentrated  commercial  mannres ;  the  latter  having 
pecnliarty  a  chemical  action  on  the  soil,  and  adding  to  it  little  beside 
mineral  elements,  often  oflect  injury  in  ibry  seasons.  Judicious  rotation 
and  the  turning  under  of  green  crops  should  bo  largely  resorted  to  in 
bringing  about  the  restoration  of  the  soil. 

DiFFEEENT  QUAKTITIES  OP  PERTILIZEES.— Mr.  T.  C.  Law,  of  Harts- 
villc,  9.  C,  reports  an  experiment  on  high,  level  land,  of  poor  quality, 
sbowingacapacity  of  325  pounds  of  seed-cotton  per  acre,  on  uumanured 
soil.  He  employed  the  folhiwing  fertilizers :  Acid  phosphate  (Pacific) 
and  green  cotton  seed,  in  equal  proportions,  the  mixture  applied  in  quan- 
tities of  400  pounds,  000  pounds,  and  800  iwunds  i>er  acre,  costing  $4.60, 
$C.40,  and  $9.20  per  acre.  Etiwan  dissolved  bone  and  green  cotton  seed, 
200  pounds,  300  pounds,  and  400  pounds  of  the  former  to  200  pounds  of 
the  latter  iier  acre:  cost  of  apjdication  $5.00,  $3.40,  and  $11.20  per  acre; 
200  pounds  of  soluble  Pacific  gnano  and  200  pounds  of  green  cotton  seed 
per  acre,  cost,  36.60 ;  soluble  Pacific  guano,  alone,  200  pounds,  400  pounds, 
aBdS00pound3petaero,costing$5, 810,  and  820  j  Chincha  Island  »;naD0. 
200  pounds,  400  pounds,  and  800  pounds  i>er  acre,  costing  88.70,  $17.40, 
and  $34.80.  The  smaller  or  medium  applications  of  fertilizers,  in  each 
class,  gave  the  most  net  profit.  Far  the  largest  profit  was  derived  I'roni 
the  plot  dressed  with  200  pounds  of  Chincha  Island  giiano.  On  this 
plot  the  yield  of  seed-cotton  was  at  the  rate  of  724  pounds  i>er  acre,  uet 
profit  of  excess  over  unmannred,  after  deducting  cost  of  iertilizer, 
811.25 per  acre.  The  seed-cotton  waa  valued  at  IJ  cents  jier  pound. 
The  application  of  400  pounds  of  this  J'ertilizer  resulted  in  .i  yield  of  79S 
IKninds  of  cotton  and  a  net  profit  of  80.25  per  acre;  the  application  of  SOO 
pounds,  in  ayield  oi'ft.'JS  pounds  of  cotton, and  a  net  loss  of  $4.15  jwr 
acre. 

Methods  of  applying  >ianuees.— Mr.  J.  L.  Coker,  of  Hartsville,  S. 
C,  reports  an  experiment  made  in  1872  in  comparing  broadcast  appliea- 
tions  of  fertilizers  forcottou  with  applications  in  the  center  furrow.  The 
land  having  been  well  broken  and  bari'owed,  rows  70  yards  long  were  laid 
off  deeply  with  a  shovel-plow  May  7.    On  one  plot  four  alternate  rows 
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received  an  application  costing  $17,70  per  acre,  and  compounded  accord- 
in<]:  to  the  following  proportions  per  acre :  Dissolved  bone  400  pounds, 
cotton-seed  400,  Guanape  gnano  200  pounds.  The  fonr  intervening  rows 
were  left  miniauured.  On  another  plot  four  alternate  rows  received  an 
application  of  the  same  description  as  above  mentioned,  but  the  applica- 
tion was  made  in  the  center  farrow.  On  the  first  plot  the  manured  rows 
produced  1,250  poimds  of  seed-cotton  per  acre,  against  400  pounds  from 
the  unman ured,  showing  an  excess  of  850  pounds  for  the  manured,  worth 
§48.11 ;  net  profit  from  fertilizer,  $30.41.  On  the  second  plot,  the  manured 
rows  gave  1,575  pounds  of  seed-cotton  per  acre,  and  the  unmanured  300 
pounds;  excess  of  manured  over  unmanured  1,275  pounds,  making  the 
net  profit  from  the  fertilizing  application  $54.55  per  acre,  and  showing 
an  advantage  of  $24.14  i)er  acre  over  the  results  of  the  broadcast  appli- 
cation. In  making  his  statement  the  experimenter  rated  three  pounds 
of  seed-cotton  as  equivalent  to  oiie  pound  of  lint,  worth  17  cents. 

In  another  experiment,  for  the  purpose  of  comparing  deep  and  shal- 
low applications  of  fertilizers,  alteniate  rows  of  one  plot  received  ])er 
acre  105  pounds  Etiwan  dissolved  bone,  and  52.J  i^ounds  Guanape  guano, 
costing  ^'^.Sr),  the  application  being  made  in  the  center  furrow.  Prod- 
uct of  seed-cotton,  per  acre,  from  the  manured  rows,  530  pounds,  against 
213  pounds  i)er  acre  from  the  unmanured  rows ;  excess  of  manured  over 
unmanured,  per  acre,  317  pounds,  worth  $17.85 ;  net  profit  from  fertil- 
izers, $14.  On  another  plot  a  fertilizer  of  the  like  description  and 
amount  v.as  sprinkled  on  the  top  of  alternate  rows,  and  carefully  incor- 
porated in  the  surface-soil  by  raking.  The  manured  rows  gave  385 
pounds  of  seed-cotton  per  acre,  against  265  pounds  per  acre  from  the 
unmanured  rows ;  net  profit  from  application,  $2.95,  showing  an  advan- 
tage of  $11.05  in  favor  of  the  deeper  application, 

SUBSOILED  AND  NOT  SUBSOTLED. — In  1872  a  Georgia  planter  laid  out 
plots  containing  rows  70  yards  long  and  3  feet  wide,  uniform  in  character 
of  soil.  Plot  1  received  no  manure,  and  was  not  subsoiled.  It  yielded  at 
the  rate  of  385  pounds  of  seed-cotton  per  acre.  Plot  2,  subsoiled  but  not 
manured,  yielded  3G7  pounds  per  acre.  Plot  3,  not  subsoiled,  dressed  with 
200  pounds  of  Whann's  guano  per  acre,  yielded  1,015  pounds  of  seed-cot- 
ton per  acre.  Plot  4,  subsoiled  and  dressed  with  the  same  description  and 
amount  of  lortilizer,  yielded  703  pounds  of  seed-cotton  per  acre.  The 
l)reparation  of  plot  5  is  not  definitely  stated.  Plot  G,  not  subsoiled,  was 
dressed  with  cotton-seed  and  acid  phosphate,  mixed  in  equal  proportions, 
the  application  being  at  the  rate  of  500  pounds  of  the  mixture  per  acre; 
yield  of  seed-cotton,  858  pounds  per  acre.  Plot  7,  subsoiled,  received  a 
like  application,  and  yielded  735  pounds  of  seed  cotton  per  acre.  Plot  8 
was  neither  subsoiled  nor  manured,  and  its  preparation  diftered  from 
that  of  any  one  of  the  other  plot«.  in  the  fact  that  the  bed  was  formed 
on  hard  ground  by  throwing  two  furrows  together;  yield  of  seed-cotton 
por  acre,  682  pounds.  Tlie  character  of  the  soil  of  the  field  seems  to  be 
indicated  in  the  experimenter's  conclusion,  '^  that  it  will  not  do  to  sub- 
soil light,  sandy  land." 

THE  PtOTHAMSTED  EXPERIi^IENTS,  ENGLAND. 

Messrs.  Lawes  and  Gilbert,  in  their  recent  reports  on  the  results  of 
experiments  on  wheat  and  barley  grown  for  many  successive  years  on 
the  same  ground,  renew  the  statement  that  the  experimental  soil  is  a 
rather  heavy  loam,  with  a  subsoil  of  raw,  yellowish-red  clay,  underlaid 
with  chalk,  which  provides  good  natural  drainage.    The  wheat-field  is 
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pipe-drained ;  the  barley-field  is  not.  Thirty  successive  wheat-crops 
have  been  taken  at  Eothamsted  on  the  same  land,  the  crop  still  showing 
no  deterioration  in  quantity  or  quality  where  suitable  inanures  have 
been  applied. 

The  following  table  gives  certain  results  of  the  wheat  experiments. 
The  results  exhibited  are  for  plot  3,  unmanured ;  plot  2,  receiving  yearly 
14  tons  farm-yard  manure  per  acre  5  plot  7,  receiving  yearly,  per  acre, 
200  pounds  sulphate  of  potash,  100  pounds  sulphate  of  soda,  100  pounds 
sulphate  of  magnesia,  392  pounds  superphosphate  of  lime,  (made  from 
200  pounds  bone-ash,  150  pounds  sulphuric  acid  of  1.7  specific  gravity, 
and  water,)  200  pounds  sulphate  of  ammonia,  and  200  pounds  muriate 
of  ammonia ;  plot  8,  receiving  the  same  dressing  as  plot  7,  excepting 
that  300  pounds  sulphate  of  ammonia  and  300  pounds  muriate  of  am- 
monia were  used  per  acre ;  plot  9a,  receiving  the  same  amounts  of  sul- 
phates of  potash,  soda,  and  magnesia,  and  superphosphate  as  plot  7, 
and  instead  of  the  400  pounds  per  acre  of  ammonia  salts,  or  sulphate 
and  muriate  of  ammonia,  550  pounds  of  nitrate  of  soda,  containing  an 
equivalent  of  nitrogen.  Eesults  are  stated  in  bushels  of  marketable 
grain. 


Bashels  per  acre. 
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22.0 

36.5 
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57.0 

59.0 
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58.1 

57.5 
60.5 
56.9 

5<1.5 
60.3 
57  1 

Eeducing  the  products  to  bushels  of  61  pounds,  and  comparing  the 
latter  period  of  eleven  years  with  the  former  period,  the  following  approx- 
imate percentages  of  increase  or  decrease  of  the  yield  of  the  respective 
plots  is  shown  for  the  term  1863-'73:  Plot  3,  unmanured,  8  per  cent,  de- 
crease 5  plot  2,  receiving  farm-yard  manure,  8  per  cent,  increase;  plot  7, 
2  per  cent,  increase;  plot  8, 12  per  cent,  increase;  plot  9a,  35  per  cent,  in- 
crease. 

As  the  yield  of  1863  was  exceptionally  large,  an  exhibit  is  here  offered 
for  the  periods  1853-'62  and  1864-73 : 
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33.3 
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60.3 
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Eeducing  to  bushels  of  61  pounds,  and  comparing  the  annual  averages 
of  the  two  periods,  the  following  percentages  of  increase  or  decrease  are 
shown  for  the  ten  years  1864-'73:  Plot  3, 12  per  cent,  decrease;  plot  2, 
3  per  cent,  increase;  plot  7,  7  per  cent,  decrease ;  plot  8,  5  per  cent,  in- 
crease; plot  9a,  27  per  cent,  increase. 

The  report  contains  these  remarks  in  connection  with  the  exhibit  for 
twenty-two  years : 

"Reduced  to  61  pounds  por  bushel,  the  average  produce  of  the  selected  plots  in  the. 

•^rimental  wheat-field  in  1873  is  about  24  per  cent,  below  the  average  of  twenty-two 

.    Much  of  this  great  deficiency  is  due  to  the  fact  that  there  was,  in  all|  about 
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ilnublo  tlio  avcrago  fall  of  rain  dmiiig  tbo  foiirmouths  of  October,  November,  Decem- 
lier,  and  January,  tlio  clTect  of  which  n'ould  be  to  wash  beyond  the  reach  of  tlie  roots 
a  large  anionnt  of  the  nitrogenous  manure  vhich  had  been  applied  in  the  autumn. 
It  ia  established  that  the  moat  important  and  costly  constitncnt  of  mauoro,  nitrogen, 
esgiccially  when  applied  in  the  soluble  form  of  ammonia,  is  larecly  converted  into  ni- 
trates in  the  soil,  and  is,  in  that  couditioii,  wasljKd  away  into  tho  drains  or  the  subsoil 
when  there  is  an  excess  of  rain.  Tlie  loss  of  effect  tlins  ariaing  is  strikingly  illnstrnted 
by  a  comparison  of  tho  produce  of  the  two  plots,  No.  7  anilNo.^,  [9a.]  Both  received  the 
Kiime  amount  of  nitrogen  per  acre,  which  was  applied  as  ammonia  salts  in  tho  autumn 
to  plot  T,  and  as  uitrato  of  eo<la  in  the  spring  to  plot  'J.  The  result  was  that  while  tho 
autumn-sown  ammonia  salts  yielded  22  bushels  the  spring-sown  nitrates  yielded 
nearly  33  bushels.  Again,  another  plot  which  received  the  same  amount  of  ammonia 
salts  ns  plot  T,  but  applied  in  the  spring  instead  of  the  antum:i,  yielded  nearly  33 
bnshelfl. 

The  loEisof  tho  nitrogen  of  manure  by  winter  drainage  would  bo  the  greatest  where 
guano,  ammonia  salts,  or  other  very  soluble  nitrogenoiis  manure  was  sown  in  tho 
autumn,  less  where  farm-yard  manaroa  ore  employed,  and  still  less  where  wheat  was 
grown  after  clover. 

Tlie  following  is  from  tho  barley  experimental  tables  for  20  years 
1S52-'71.  Tbe  "  mixed  mineral  manure"  was  compoaed, per  acre,  of  200 
pounds  snlpIiatB  of  potash,  100  pounds  sulphate  of  soda,  101)  pounds  sul- 
phate of  magnesia,  and  392  ponnds  superphosphate  of  lime. 
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The  farm-yard  manure. — The  14  tons  of  farm-yard  dung  gave  an  ex- 
cellent crop,  though  not  quite  equal  to  the  yield  obtained  through  some 
of  tbe  artilicial  manures,  and  it  is  to  be  observed  that,  during  the  second 
ten  years  of  the  barley  experiments  as  compared  with  the  first  ten  years, 
the  farm-yard  manure  gave  a  greater  increase  of  crop  than  did  any  other 
application.  Only  a  small  proportion  of  its  nitrogen  was  recovered  in  in- 
crease of  prodnct  during  years  of  application,  but  its  continued  use 
accnmalated  a  large  amount  of  organic  matter  in  the  soil,  making  the 
latter  more  porous  and  absorptive  of  moisture,  and  consequently  more 
secure  against  injury  from  excessive  rains  on  the  one  hand  and  iojary 
from  drought  on  the  other.  Where  the  like  application  had  been  made 
for  wheat  for  tweuty-flve  eoDsecative  years,  the  upper  0  inches  of  soil 
were  found  to  contain  nearly  twice  as  large  a  percentage  of  nitrogen  as 
the  corresponding  layers  of  artificially  manured  plots,  which,  receiving 
H  much  smaller  amount  of  nitrogen  than  the  dunged  plot,  yet  gave  a 
larger  yield  than  the  latter.  As  will  be  definitely  illustrated  farther  on, 
there  remains  a  large  amonut  of  the  nitrogen  of  the  dung  not  satisfac- 
torUy  accounted  for.    SufKcieot  data  have  not  as  yet  been  collected  to 
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show  whether  the  ultimate  loss  of  the  nitrogen  supph'ed  will  be  greater 
or  smaller  than  in  the  cases  of  the  ammonia  salts  and  the  nitrate  of  soda. 

The  mineral  inannres. — The  general  result  with  the  purely  mineral 
manures  was  that  the  superi>hosphate  of  lime  gave  more  increase  ol 
barley  than  a  mixture  of  ])otash,  soda^  and  magnewia;  but  neither  ap- 
plication, nor  a  mixture  of  the  two,  produced  a  fair  crop;  furthermore, 
with  these  dressings  the  yield  decreased  considerably  in  the  later  years. 
On  wheat  the  mixed  mineral  manure  gave  even  less  favorable  results 
than  on  barley.  Jt  n])pears,  therefore,  that  the  exhaustion  which  the 
soil  suffered  through  continuous  cropping  was  not  connected  with  a 
deficiency  of  any  of  the  constituents  represented  in  the  mineral  manures, 
but  rather  with  a  consumption  of  nitrogen  stored  in  the  soil  from  pre- 
vious manuring  and  cultivation.  A  liberal  provision  of  mineral  con 
stituents  is  indeed  essential,  but  the  amount  of  product  of  the  experi 
mental  fields  was  more  dependent  on  the  supply  of  available  nitrogen 
within  the  soil  than  that  of  any  other  constituent.   • 

The  nitrogenous  element  in  artificial  manures, — As  to  the  comparative 
importance  of  nitrogenous  and  mineral  elements  of  artificial  manures 
Mr.  Lawes  states  his  conviction,  founded  on  a  very  wide  acquaintance 
with  the  experience  of  farmers  in  all  parts  of  Great  Britain  in  applying 
artificial  manures,  that  almost  invariably  where  wheat  is  grown  in  ordi 
nary  rotation  there  is  an  excess  of  supply  of  immediately  available  minera! 
constituents,  as  compared  with  the  supply  of  immediately  available 
nitrogen. 

Applications  of  superphosphate. — The  effect  of  a  given  amount  of  am 
monia  is  influenced  greatly  by  the  character  of  the  mineral  constituents 
supplied  with  it,  and  the  results  of  the  experiments  agree  with  commoi 
experience  in  indicating  the  efficiency  of  superphosphate  of  lime  pro 
vided  there  be  a  sufficient  supply  of  nitrogen  in  the  soil.  But  applica 
tions  of  superphosphate  are  generally  much  more  effective  with  spring 
sown  than  with  winter-sown  crops ;  the  former,  having  the  quicker  growth 
and  the  greater  dependence  on  root  development  near  the  surface,  make 
larger  calls  on  the  resources  contained  within  a  limited  extent  of  soil. 

Examining  the  JiOthamsted  reports  of  different  dates,  we  find  that 
yearly  applications,  per  acre,  on  b.orley,  of  200  pounds  ammonia  salts 
with  392  ])oands  superphosphate  of  lime  retiurued,  per  acre,  during  the 
ten  years  I8r>2-'(>1  an  annual  average  of  45,7  bushels  of  51.8  pounds  aver- 
age weight,  and  during  the  next  ten  years,  1802-^71,  an  average  of  48.4 
bushels  of  55.1  pounds  average  weight.  Average  of  unmanured  soil 
per  acre  for  1852-T,1,  22.4  bushels  of  51.C  i)ounds,  and  for  1862-'71,  17Jj 
bushels  of  53.1  pounds.  The  wheat  record  for  the  twenty  years  1844-'G3 
shows  that  for  that  period  an  annual  application  per  acre  of  400  pounds 
ammonia  salts  and  392  pounds  superphosphate  returned,  per  acre^  a 
yearly  average  of  29.2  ])U8hels  of  58.3  pounds  average  weight,  exhibit- 
ing an  excess  of  0  bushels  over  the  average  of  the  uumanured  soil. 
This  excess  of  average  Was  aboat  the  same  for  the  two  included  decades. 

Relative  requirements  of  nitrogen. — It  is  concluded  that  on  soil  of  the 
indicated  character,  under  good  managemeirt,  making  exhibit  for  a 
term  of  years,  an  average  approximate  increase  of  52  i>oundsof  grain 
and  63  pounds  of  straw  may  be  expected  for  ever>'  1»G5  pound  to  1.85 
pound  of  nitrogen,  or  its  equivalent  of  2  pounds  to  2.25  pounds  of  am- 
monia applied  lor  barley  in  moderate  dressings  of  sulphate  of  ammonia, 
nitrate  of  soda,  Peruvian  guano  containing  12  per  cent  of  ammonia,  oi 
in  similar  commercial  manures,  in  connection  with  a  suitable  snp^y  oi 
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mineral  constituents.  For  winter-wheat,  under  like  conditions,  an  a 
proximate  to  5  pounds  of  ammonia  would  be  required,  on  an  averag 
for  production  of  an  increase  of  Gl  pounds  of  grain  and  105  pounds  < 
straw.  When,  instead  of  such  dressings,  sheep-folding  or  ftxrm-yai 
dang  is  used,  a  much  larger  proportion  of  applied  nitrogen  is  reqnin 
toward  one  bushel  of  grain-increase  of  wheat  or  barley. 

Unrecorci-ed  nitrogen  of  manures. — For  the  twenty  experimental  yea 
1852-71,  with  continued  dressings  of  the  mixed  mineral  manure  and  2( 
pounds  of  ammonia  salts  containing  41  pounds  of  nitrogen,  only  on 
tliirdof  the  applied  nitrogen  was  recovered  in  increase  of  the  whea 
product,  and  not  quite  one-half  in  increase  of  the  barley-produc 
Where,  on  wheat,  this  course  of  manuring  was  interrupted  by  ceasir 
wholly  or  in  part  the  nitrogenous  applications  on  certain  plots,  tl 
nitrogen  not  recovered  during  the  years  of  application  yielded  scarce" 
any  increase  in  subsequent  seasons  j  but  with  barley,  under  like  circut 
stances,  a  considerable  increase  was  realized  from  the  residue  of  nitroge 

The  following  is  a  statement  of  nitrogen  contained  in  the  exhibits 
amounts  of  ammonia  salts  used  annually  on  wheat  for  twenty  year 
in  connection  with  the  mixed  mineral  manure  already  described,  an 
the  proportions  of  nitrogen  not  recovered  in  increase  of  grain  an 
straw  during  the  period  of  application ;  manurial  amounts  are  repr 
sented  in  quantities  per  acre:  On  plot  0,  200  pounds  ammonia  salt 
containing  41  i)Ounds  of  nitrogen;  on  plot  7,  4(K)  pounds  ammon 
salts,  containing  82  pounds  of  nitrogen;  on  plot  8,  600  pounds  ammon 
salts,  containing  123  pounds  of  nitrogen — percentages  of  niti^ogen  r 
covered,  32.4,  32.9,  31.5,  respectively.  On  plot  IG,  which  receive 
annually  for  thirteen  years  with  the  mixed  mineral  manure,  800  i)oum 
of  ammonia  salts  per  acre,  28.5  per  cent,  of  the  nitrogen  were  recoverc 
during  the  period  of  application.  Plot  Oa  received,  per  acre,  with  tl 
mixed  mineral  manure,  in  1852,  475  pounds  nitrate  of  soda,  containin 
71  pounds  of  nitrogen;  in  1853  and  1854,  275  pounds  nitrate  of  sod^ 
and  from  1855  to  1871,  yearly,  550  i)ound3  nitrate  of  soda ;  percenta^ 
of  nitrogen  recovered  during  the  twenty  years,  45.3.  Plot  2  receive 
annually,  for  twenty  years,  14  tons  farm-yard  manure  per  acre,  est 
mated  to  contain  200  pounds  of  nitrogen ;  per  cent,  of  the  nitroge 
recovered  during  the  twenty  years,  14.6. 

Exhibit  of  certain  annual  manurial  applications,  per  acre,  of  the  bark 
experiments,  and  the  percentages  of  their  nitrogen  recovered  during  tl 
entire  period  of  application  :  Plot  4  A.  mixed  mineral  manure  and  2( 
l)ounds  ammonia  salts,  recovered  nitrogen  48.1  jyev  cent.  Plot  4  AJ 
mixed  mineral  manure  and,  lS52-'57,  400  pounds  ammonia  salts 
1858-'67,  200  pounds  ammonia  salts;  1868-'71,  275  pounds  nitrate  < 
soda — recovered  nitrogen,  49.8  per  cent.  Plot  7,  14  tons  farm-yai 
dung,  recovered  nitrogen,  10.7  per  cent. 

Causes  of  loss  of  nitrogen. — Analyses  of  samples  of  soil  from  diffe 
ently  manured  wheat-plots,  taken  down  to  the  depth  of  27  inche 
showed  that  a  considerable  part  of  the  nitrogen  unrecovered  in  tl 
crops  had  accumulated  within  the  soil,  and  that  of  the  yet  larger  r 
maining  portion  of  the  unrecovered  nitrogen  some  had  i)asseil  off  I 
the  drains  and  some  into  the  lower  subsoil.  The  loss  by  drainage  wj 
especially  marked  in  the  case  of  the  autumn  applications  of  amnion 
salts  for  wheat. 

Wastage  of  nitrate  of  soda. — Xoth withstanding  the  ready  solubility  < 
nitrate  of  soila,  and  its  consequent  liability  to  loss  by  drainage,  it  wi 
found  that  its  frequent  application  resoked  in  a  disintegration  and  i: 
creased  j)orosity  of  the  clay  subsoil,  counteracting  to  a  considerab 
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degree  the  tendency  to  wastage  of  nitrogen.  For  by  this  disintegration 
a  larger  volume  of  soil  was  brought  to  bear  for  retention  of  nitrates, 
and  at  the  same  time  there  was  an  enlarged  capacity  for  storage  ot 
moisture  avaihible  against  drought.  The  barley -plots  which  had  been 
dressed  continuously  with  nitrate  of  soda  were  found  much  more  inde- 
pendent of  drought  than  those  which  had  received  an  equal  amount  of 
nitrogen  in  ammonia  salts.  The  full  effect  of  the  nitrate  of  soda  was 
not  obtained  until  it  had  been  applied  for  several  years,  a  fact  which 
controverts  a  common  opinion  as  to  the  working  of  this  fertilizer.  On 
the  other  hand,  where  this  nitrate  has  been  used  for  many  successive 
years  on  some  of  the  plots  at  Eothamsted,  a  disadvantage  has  arisen  in 
the  surface-soil  retaining  so  much  moisture  as  to  be  worked  with  diffi- 
culty after  wet  weather. 

Potash  and  phosphoric  acid. — The  wheat  experiments  have  given  con 
elusive  evidence  of  the  marked  effect  of  potash  and  phosphoric  acid  when, 
twenty  years  after  their  application,  they  were  made,  available  by  appli- 
cations of  nitrogenous  manures.  The  analyses  of  soil  have  shown  that 
these  mineral  elements  supplied  to  the  soil  suffer  comparatively  little 
loss  by  drainage.  It  is  conclnded  that,  at  least  in  the  heavier  soils, 
these  important  constituents  for  growing  grain  and  meat  are  almost 
wholly  retained  within  reach  of  plant-roots. 

Autumn  and  spring  applications  of  nitrogen. — Experimental  results 
lead  to  the  conclusion  that,  on  account  of  the  greater  liability  to  loss  ot 
nitrogen  during  late  autumn  and  winter  months,  sulphate  of  ammonia 
and  Peruvian  guano,  as  well  as  nitrate  of  soda,  should  be  applied  in 
spring  5  on  winter- wheat  as  a  spring  top-dressing. 

GERMAN  EXPERBIENTS. 

Forty-five  years  of  experiment. — ^The  experiments  by  Ghristianl 
in  comparing  the  effects  of  different  quantities  of  manure  upon  the  soil 
with  the  results  obtained  from  soil  of  similar  character  unmanured  were 
commenced  in  1827,  and  since  the  death  of  the  elder  experimenter  in 
1855  have  been  continued  by  his  son,  Wilhelm  Christiani.  The  field  of 
their  investigations  is  in  Oderbruch,  a  rich  and  fertile  tract,  about 
thirty-three  miles  long  by  fourteen  miles  wide,  lying  in  the  Branden- 
burg March,  and  but  a  short  distance  from  Berlin.  Oderbruch,  which 
now  presents  a  striking  contrast  to  the  sandy  region  which  surrounds 
it,  was  reclaimed  from  the  ancient  marshes  under  the  auspices  of  the 
Hohenzollerns,  especially  Frederick  the  Great.  These  marshes  had  been 
the  resort  of  fishermen,  who  had  their  huts  on  the  more  elevated 
spots,  with  shelter  for  their  domestic  animals,  and  the  accumulating 
dung  of  the  latter  was  used  for  inclosures  of  dwellings  and  for  filling  up 
depressions  in  the  earth.  The  low-lying  expanse  of  marsh  was  varied 
by  beds  of  clay  or  sand  deposited  by  the  currents  of  traversing  streams. 
Certain  variations  of  soil  found  in  later  years  and  indicated  in  the 
Christiani  experiments  are  traceable  to  these  circumstances  of  history. 
Stock-feeding  is  a  prominent  industry  in  Oderbruch,  and  for  this  purpose 
sugar-beets  are  now  largely  used,  instead  of  potatoes  as  formerly.  There 
were  17  beet-sugar  factories  in  Oderbruch  at  the  beginning  of  1872. 

The  elder  Christiani,  in  commencing  his  course  of  experiment,  set 
apart  three  plots  which  were  treated  as  follows :  Plot  1  received  no 
manure ;  plot  2  received  an  application  of  19.6  tons  (of  2,000  pounds)  of 
cow-dung,  per  acre,  every  four  years ;  plot  3  received  29.4  tons  of  dung, 
'>er  acre,  every  four  years.    During  forty-five  years  the  following  varia- 

'>ns  have  been  made  from  the  original  plan :  In  1859,  plot  1  was  sub- 
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divided ;  one-half,  designated  as  la,  remained  unmanured,  the  other 
half,  Ibj  receiving  58.8  tons  of  dung  per  acre  every  three  years,  until  the 
soil,  comparatively  exhausted  by  thirty-two  crops  without  manure,  re- 
gained its  original  productiveness.  This  point  was  attained  on  the 
second  extra-heavy  application,  made  in  1862.  In  1865  it  received  the 
medium  application  of  19.6  tons  per  acre,  and  again  in  186S.  Plots  2 
and  3  received  their  above  stated  amounts  of  manure  (19.6  tons  and 

29.4  tons,  per  acre)  once  every  three  years  from  1859  to  1867  inclusive, 
and  once  for  the  4  years  from  1868  to  1871,  inclusive. 

Dulling  the  thirteen  years  from  1859  to  1871  the  manurial  applica- 
tions exhibited  by  annual  averages  were,  per  year  and  per  acre:  la, 
nothing  ;  1&,  from  1859  to  1864, 19.6  tons;  from  1865  to  1871,  5.6  tons; 
plot  2,  6  tons;  plot  3,  9  tons.  From  1827  to  1850  the  plots  were  sub- 
jected to  rotations  of  potatoes,  barley,  oats,  wheat,  &c.,  grain  largely 
predominating ;  from  1851  to  1871,  to  rotations  of  sugar-beets,  barley, 
&c.,  roots  predominating. 

The  following  particulars  of  crops  will  serve  to  illustrate  the  original 
richness  of  the  soil,  the  gradual  removal  of  plant- food  from  unmanured 
soil  continuously  cropped,  the  comparative  effects  of  different  amounts 
of  manure  during  a  course  of  years,  and  the  large  difference  of  profit  of 
certain  farm-crops  grown  on  enriched  land:  From  1827  to  1849  there 
were  six  potato-crops.  In  the  former  'year  the  products  of  the  three 
plots,  reckoned  per  acre,  were,  respectively,^  267  bushels,  321.4  bushels, 
and  267  bushels ;  averages  of  the  six  crops,  242.3  bushels,  284.3  bushels, 
and  294.2  bushels.  There  were  five  oat-crops  from  1829  to  1851.  The 
yield  for  1829  was  about  the  same  in  amount  throughout  the  various 
plots,  namely,  102.1  bushels  per  acre.  For  1851  the  several  products 
were,  per  acre,  64.3  bushels,  80.8  bushels,  85  bushels;  averages  for  the 
five  crops,  79.8  bushels,  85.8  bushels,  89.7  bushels.  From  1828  to  1855 
nine  crops  of  barley  were  taken,  the  intervals  being  generally  three  or 
four  years.  The  products  in  the  former  season  were,  per  acre,  70.5 
bushels,  75.6  bushels,  and  80.6  bushels,  and  the  yields  decreased  till  in 
the  latter  year  they  amounted,  per  acre,  to  31.4  bushels,  39.6  bushels, 
and  44.5  bushels.  Averages  of  the  nine  crops,  53.9  bushels,  61.3  bush- 
els, 61.8  bushels.  From  1861  to  1869  there  were  four  crops  of  barley ; 
the  unmanured  division  of  plot  1  averaged,  in  yield,  per  acre,  about 
39  bushels,  the  manured,  54  bushels ;  averages  of  plots  2  and  3,  56 
bushels  and  51  bushels  per  acre.  From  1837  to  1848  there  were  four 
wheat-crops.  In  the  former  year  the  plots  yielded,  respectively,  per 
acre,  46.2  bushels,  49.4  bushels,  and  48.2  bushels ;  in  the  latter  season, 
32.9  bushels,  32.9  bushels,  and  36.8  bushels.  Averages  of  the  four  crops, 
39.8,  42.3,  and  44.2  bushels.  From  1852  to  1857  there  were  five  crops 
of  sugar-beets.  The  three  plots  yielded,  the  first  year,  per  acre,  13.3 
tons,  18.7  tons,  and  20.9  tons,  of  2,000  pounds.  Excluding  the  crop  of 
the  latter  year  as  being  exceptionally  small,  the  averages  of  four  crops 
were,  per  acre,  12  tons,  15.9  tons,  and  18.7  tons.  In  1859,  subdivision 
la  gave,  per  acre,  11.8  tons,  16, 18.3  tons,  and  plot^  2  and  3, 18.2  and 

19.5  tons  per  acre.  Six  crops  of  sugar-beets  were  afterward  taken,  up 
tp  1868,  inclusive,  in  which  year  the  yields  were,  respectively,  per  acre, 
4.2  tons,  13.8  tons,  14.3  tons,  14.5  tons.  Averages  for  the  seven  crops, 
6.6  tons,  18.2  tons,  16.4  tons,  and  17.8  tons. 

In  order  to  an  exhibit  of  the  value  of  the  increase  arising  from  the 
manurial  applications  of  different  dates,  it  is  found  convenient  to  rep- 
resent the  various  crop  amounts  by  equivalents  of  some  one  description 
of  grain.  One  bushel  of  wheat  being  taken  as  the  unit  of  value,  one 
bushel  of  barley  is  represented  by  .8,  of  oats  by  .5,  of  potatoes  by  .29, 
while  one  ton  of  sugar*beets  is  made  equivalent  to  3.3  bushels  of  wl     t 
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Dividing  the  forty-live  years  iuto  two  periods,  the  first  of  twenty-four 
years  aud  six  maiiurings,  the  second  of  twenty-one  years  and  six 
manurlngs,  (in  which  latter  i)eriod  roots  predominated,)  the  following 
values  of  one  ton  of  manure  are  shown  in  comparing  plot  2  with  plot 
1 :  Value  returned  in  the  first  period,  equivalent  to  1.7  bushel  of  wheat, 
in  the  second  period,  to  1.0  bushels  of  wheat.  Comparing  the  more 
heavily  manured  plot  3  with  the  unraanured  plot  1,  one  ton  of  mannre 
returned  the  value  of  1.5  bushel  of  wheat  during  the  first  period,  and 
during  the  second  period  the  value  of  0.1  bushels  of  wheat.  Comiiaring 
plot  '6  with  plot  2,  in  order  to  obtain  the  value  returned  by  the  excess 
of  manure  on  the  former  plot  over  the  amount  applied  on  the  latter  plot, 
it  appears  that  one  ton  of  such  excess  daring  the  first  period  gave  only 
the  value  of  1  bushel  of  wheat,  but  that  during  the  second  period,  wrhen 
sugar-beets  were  largely  grown,  each  ton  of  such  excess  of  manure  re- 
turned the  value  of  3.1  bushels  of  wheat.  It  will  be  perceived  that, 
notwithstanding  the  natural  richness  of  the  land,  la,  remaining  nnma- 
nured,  was  so  affected  by  repeated  root-crops  that  in  1868  it  yielded  only 
about  4  tons  of  beets  per  acre,  a  crop  insufficient  to  pay  the  cost  of  man- 
agement. Yet  this  portion,  which  had  been  cultivated  under  the  various 
crops  named  for  over  40  years  without  manure,  still  gave  good  crops  of 
grain  in  the  latter  years  of  experiment,  producing,  i)er  acre,  in  1869, 
50  bushels  of  barley,  in  1870,  35.3  bushels  of  wheat,  and  in  1871,  56.1 
bushels  of  oats  5  or,  by  weight,  respectively,  2,476  pounds,  2,040  pounds, 
and  2,092  i)ounds.  The  soil  of  the  experimental  grounds  was  naturally 
so  rich  that  with  the  crops  grown  during  the  first  twenty-four  years  the 
manurial  applications  were  unremunerative.  During  the  ensuing  period, 
when  the  strong  feeding  root-crops  were  introduced,  l)etter  returns  were 
obtained. 

In  1856  carefully  selected  samples  of  the  soil  were  subjected  to  analy- 
sis at  the  Tharand  laboratory.  Dr.  Peters  conducting  the  investigation, 
assisted  by  Drs.  Hellriegel  and  Storer.  The  following  table  shows  the 
proportions  in  100,000  parts  of  soil  of  certain  important  constituents  in 
l)lots  1  and  3. 
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FABM  EXPJGEIMENTS. 
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After  the  barley-crop  of  1869,  samples  of  the  soil  and  of  the  grai 
chaff,  and  straw  were  sent  to  the  Bahme  experimeutai  statiou  for  aual 
sis.    The  results  of  the  investigation  there  made  (1872)  are  tabulated 
follows,  the  soil-elements  being  represente<l  in  proportions  of  100,000 : 
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Analysis  of  the  barley  product  showed  in  x>roportions  of  100 : 
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A  difficulty  arises  in  undertaking  a  direct  comparison  of  these  S( 
analyses  of  dififerent  periods.  The  statement  for  1860  is  much  large 
plot  tor  plot,  in  its  exhibited  proportions  of  the  named  elements  of  plai 
food  than  that  for  1856,  and  by  its  showing  it  would  appear  that  inl8( 
the  unmanured  plot  contained  a  larger  amount  of  these  elements  ths 
did  even  the  heavily  manured  plot  thirteen  years  before.  The  repo 
leaves  the  difiicnlty  unexplained,  but  provides  a  method  of  collation 
which  are  shown  the  relations  borne  by  plot  1  to  plot  3  at  each  of  tl 
two  periods,  in  respect  to  the  contained  amouut  of  these  constituent 
This  mutual  relation  is  set  forth  in  the  following  table : 

Plot  1. — Per  cent,  as  compared  with  2>Jot  3. 
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III  1852,  its  first  season  in  sugar-beets,  plot  3  yielded  20.92  tons 
beets  per  acre,  against  13.34  tons  per  acre  from  the  unmanured  plot.    '. 
1853  these  two  plots  yielded,  respectively,  per  acre,  20.4  tons  and  12 
tons  5  in  1854,  19.26  tons  and  11.85  tons,  showing  year  by  )  ear  a  dific 
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ence  in  favor  of  the  manured  plot  of  between  7  and  8  tons.  After  1859 
the  yield  of  the  unmanured  plot  steadily  decreased  till,  with  the  twelfth 
and  thirteenth  beet-crops,  1866  and  1868,  the  amonnt  did  not  reach  4.5 
tons  per  acre,  against  an  average  of  15.93  tons  per  acre  from  plot  3, 
showing  a  difference  of  about  eleven  and  one-half  tons  in  favor  of  the 
latter.  In  fact,  as  before  stated,  the  crop  on  the  unmanured  plot  did 
not  repay  the  cost  of  management.  Yet  the  analysis  of  a  little  later 
date  shows  that  the  soil  of  the  plot  was  even  then  quite  rich  in  nitrogen, 
potash,  and  phosphoric  acid.  The  unremuuerative  root-crop  cannot 
therefore  be  attributed  to  an  absolute  deficiency  in  either  of  these  elements. 
An  explanation  is  found  in  the  fact  that,  although  in  the  earlier  analy- 
sis all  the  samples  of  soil  showed  a  strong  acid  reaction,  in  the  later  an- 
alysis it  was  observed  in  respect  to  plot  1  that  there  was  not  a  suffi- 
cient neutralization  of  the  acids  existing  in  the  abundant  humus  of  the 
soil;  a  condition  i)resumably  owing  to  a  relative  deficiency  of  lime, 
&c.  The  circumstances  of  the  case  indicate  the  propriety  of  ap- 
plying lime  on  the  unmanured  plot  in  order  to  restore  its  capacity  for 
root  production. 

Notice  is  specially  recalled  to  the  fact  that  land  which  had  been  cropped 
for  thirty-two  years  without  manure,  and  which  had  consequently 
suffered  much  in  point  of  productiveness,  was,  by  dungings  averaging 
not  quite  20  tons  annually,  brought  in  about  four  years  to  an  equality 
with  the  continuously  manured  plots. 

MISCELLANEOUS. 

Eeetilizees  ON  WHEAT. — The  following  is  an  abstract  of  a  report  by 
the  superintendent  of  the  eastern  experimental  farm  of  the  Pennsylva- 
nia Agricultural  College,  on  experiments  made  at  the  farm  in  1872-'73 
in  fertilizing  wheat.  The  land  was  a  wheat-stubble  ground,  on  which 
barn-yard  manure  had  been  used  for  the  preceding  crop.  Plots  were 
set  apart,  each  containing  one-eighth  of  an  aere,  and  the  fertilizers,  at 
a  cost  of  $12.50  per  acre,  were  applied  on  the  surface,  and  harrowed  in, 
September  14, 1872.  September  18,  Fultz  wheat  was  drilled  in,  in  rows 
two  feet  apart,  at  the  rate  of  one  and  one-half  bushel  per  acre.  The  ac- 
companying table  shows  the  fertilizers  applied  and  the  results  obtained : 
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*2,000  pounds. 

The  bone  and  ashes  compost  was  made  of  one  ton  of  ground  raw  bone, 
340  pounds  of  sulphuric  acid,  and  50  bushels  of  unleached  tan-ashes. 
The  South  Carolina  rock  was  treated  with  700  pounds  of  sulphuric  acid  to 
one  ton  of  rock,  and  cost  $30  per  ton.  Ville's  *•  wheat-food"  was  made 
as  follows  for  one-eighth  of  an  acre:  20  pounds  pure  bone  phosphate, 
10  pounds  saltpeter,  12.J  pounds  of  sulphate  of  ammonia,  15  pounds  of 
eined  i)laster.  The  "dissolved  South  Carolina  rock"  did  better  on 
than  any  other  of  twenty  fertilizers  used. 
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"Wheat  expesiment. — Mr.  F.  E.  Miller,  Bapermtendent  of  the  Kan- 
sas Agricnltnral  College  Farm,  reports  an  experiment  with  wheat  ia 
1872-'73,  on  a  *'  mediam  npland-elay,"  sloping  very  gently  toward  the 
north  and  east.  The  field  had  been  ander  cultivation  about  twelve  years, 
chiefly  in  corn,  without  manure,  the  stubble  burned  each  year.  The 
crop  preceding  the  experiment  was  corn,  cockle-bur,  and  fitramoninm. 
lu  preparation  for  tho  osperiment  the  old  stalks  were  cut  and  turned 
under,  together  with  a  rank  growth  of  weeds,  and  the  field  was  laid  out 
in  seven  plots  ruQDing  east  and  west,  and  immediately  thereafter.  May 
25, 1872,  plots  1  and  3  were  sown  with  Hnngarian  grass.  The  other  plots 
were  left  fallow.  Of  these  plot  2  received  no  manure;  plots  7  and  6, 
after  plowing,  were  heavily  <b%ssed  with  green  stable-mannre,  which  on 
the  former  plot  was  sooa  atlerward  plowed  under,  and  on  tho  lattei 
was  incorporated  with  the  soil  by  means  of  cultivators.  Plot  5  received 
a  heavy  dressing  of  balf-rotted  stable-manure,  which  was  worked  nnder 
with  cultivators. 

About  the  first  of  August,  plots  1  and  3  yielded  2^  tons  to  3  tons  of 
fine  hay  per  acre,  and  were  then  plowed.  The  field  in  general  (inclad- 
iug  these  two  plots,  after  removal  of  the  hay)  was  harrowed  and  culti- 
vated throughout  the  season,  suflSciently  to  keep  down  weeds  and 
maintain  a  fine,  loose  surface-soil.  At  the  commencement  of  September, 
plot  3  was  top-dressed  with  thoroughly  rotted  manure,  which  waa  har- 
rowed in.  At  the  same  time  plot  4  was  top-dressed  with  20  bushels  oi 
lime  per  acre.  The  entire  field  was  sown,  September  5  and  6,  with  May 
wheat,  drilled  in  at  tho  rate  of  a  little  more  than  one  bushel  of  seed  per 
acre.  On  plots  7,  C,  5,  and  3  the  wheat  camo  up  more  evenly  than  on 
tho  other  plots,  and  looked  better  at  the  close  of  winter,  plot  i  ranking 
next  in  point  of  appearance.  In  the  spring  a  considerable  part  of  the 
wheatpf  plot  4  and  the  greater  partof  that  of  plots  1  and  2  were  found 
frozen  out.  Harvesting  was  made  tedious  by  excessive  rains  accompa- 
nied by  high  wiuds,  and  much  of  the  grain  was  lodged,  but  all  was  cut 
with  the  aid  of  the  ^larsh  harvester.  Plot  5  snffored  most  from  lodging, 
plots  0  and  7  coming  next  in  order  in  point  of  injury  from  this  caase, 
while  plot  3  was  afTected  but  little  in  this  way.  The  following  table 
exhibits  the  results  of  the  wheat-harvest: 
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Ranked  according  to  best  quality  of  grain,  plot  3  stood  first,  plots  5, 
7,  6, 1,  2,  and  4  following  in  the  order  named.  The  wheat  of  plot  3 
would  grade  with  the  best  amber  of  the  season ;  that  from  plots  5,  7, 
and  6  was  of  average  market  quality,  while  that  of  plots  1,  2,  and  4 
would  be  graded  as  below  medium. 

It  is  to  be  borne  in  mind  that  plots  1  and  3  returned  a  good  profit  in 
hay  before  the  wheat  was  sown.  The  latter  plot,  furthermoi-o,  repaid 
an  outlay  of  less  than  $10  per  acre  for  manure,  by  an  increase  of  13.88 
bushels  of  wheat  per  acre  over  the  yield  of  the  unmanured  fallow,  and, 
taking  in  view  the  whole  ])eriod  of  experiment,  stood  highest  of  all  the 
plots  in  total  value  of  product.  Calculating  the  money-value  of  the?  hay 
at  $15  per  acre,  the  value  of  the  products  of  plot  3  exceeded  the  values 
returned  by  plots  5,  6,  and  7  by  $15.59,  $12.08,  and  $9.57,  respectively. 
The  fallowed  plots  were  much  freer  from  weeds  after  the  wheat-harvest 
tban  the  two  plots  on  which  Hungarian  gniss  had  been  sown. 

noME-3iADE  FERTILIZERS.-— Mr.  Augiistus  Whitman,  of  Fitchburgh, 
Massachusetts,  states  that  in  1872  he  prepared  four  acres  of  old  x)a6tiire- 
land  fi>r  corn,  applying  three  cords  of  barn  cellar  manure  per  acre,  and 
putting  in  each  hill  a  handful  of  a  compound  of  finely  ground  bono  and 
wood-ashes,  mixed  according  to  the  recipe  of  Dr.  J.  E.  Nichols,  the  well- 
known  chemist,  namely  :  To  1  barrel  of  pure  bone-dust  add  2  barrels  oi 
wood-ashes,  (or,  if  ashes  are  scarce,  1  barrel ;)  mix  on  a  lloor  with  a  hoe,  . 
adding  about  4  bucketfuls  of  water  from  time  to  time  while  mixing ; 
add  J  bushel  of  plaster,  mixing  well  to  prevent  loss  of  free  ammonia; 
lot  the  mixture  lie  one  week  before  using.  Mr.  Whitman  obtained  101 
bushels  of  shelled  corn  per  acre.  This  was  the  measurement  after  dry- 
ing the  product  in  a  warm  room  till  January  24,  1873,  and  then  weigh- 
ing carefully. 

Bush  growth  plowed  in. — A  farmer  states  an  experiment  with  one 
acre  of  poor  land,  one-half  of  which  was  covered  thickly  with  water-bush, 
hard-hack,  and  other  small  bushes.  This  growth  was  cut,  drawn  into 
piles,  and  exposed  to  the  weather  for  one  year,  and  then  plowed  in. 
The  other  one-half  acre  was  dressed  with  two  cords  of  barnyard  manure. 
The  latter  piece  did  rather  the  best  for  the  first  year,  and  did  well  for 
five  years,  but  for  the  following  ten  years  the  bush  ground  did  the  best. 
This  more  lasting  fertility  is  attributed  by  the  experimenter  to  the  de- 
composition of  the  vegetable  material  plowed  in,  and  the  decay  of  the 
rootlets  of  the  bushes. 

Cleaned  A^^)  lts'CLEANed  seed.— Professor  W.  W.  Daniclls,  of  the 
University  of  Wisconsin,  reports  that,  repeating  an  experiment  made  in 
1871,  he  sowed.  May  24,  1872,  two  adjacent  plots,  each  of  1 12  square 
rods,  with  Surprise  oats,  54  quarts  to  each  plot.  The  seed  on  one  plot 
had  been  well  cleaned  from  chaff  and  light  grain,  and  the  seed  on  the 
other  plot  was  sown  as  taken  from  the  bin ;  weight  of  the  cleaned  seed, 
(iOi^  pounds,  and  of  the  uncleaned,  62A.  The  following  table  summiuizes 
the  results  for  the  two  years : 


Proptiratiou  of  seed. 


Cleojied. . . 
Uncleaned 


i  Wci;:ht  of  8cod  per 
;     bushel,  pounclB. 


1871. 


30.  CO  . 
27.  S5  . 


i8;2. 


;J9. 50 
37.00 


Weipbt  of  product 
per  bushel,  pounds. 


1671. 


.^•>.  r)0 
:w.  50 


1S72. 


25.00 
25.00 


Tk  Id  Y'*'i'  ::ciT, 
bubUtU.. 


1871. 


43.25 
43.75 


lt?7 


.•> 


17.50 
15.30 
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lu  explauatiou  of  the  small  yield  of  1872  Professor  Daniolls  remarks 
that  the  fall  of  1871  was  imusually  dry,  there  being  only  twelve  days  of 
rain  or  suow  fall  from  September  1  to  November  30,  and  this  prevented 
the  usual  amount  of  fall  plowiu«j.  The  winter  was  steadily  cold  and 
dry.  The  spring  was  late  and  cold,  and  consequently  the  spring  sowing 
of  grain  was  late ;  the  soil,  furthermore,  was  in  poor  condition  to  with- 
stand the  drought,  which,  commencing  soon  after  planting,  was  especially 
severe  in  that  section  and  continued  till  September  22, 

Fertilizers  on  sugar-beets. — The  following  is  an  abstract  of  a 
report  of  Professor  C.  A.  Goessman,  of  the  Massachusetts  Agricultural 
College,  on  experiments  illustrating  the  effects  of  different  fertilizers  on 
the  quality  of  sugar-beets :  A  piece  of  laud  was  set  apart  on  the  college 
farm  287  feet  long  and  157  feet  wide,  the  soil  a  browTi,  sandy  loam  which 
had  been  well  manured  during  the  two  preceding  seasons.  Division  w^s 
made  into  six  plots  of  equal  size,  extending  across  the  field  from  east  to 
west,  spaces  of  two  to  three  feet  in  width  being  left  between  adjoining- 
lilots,  and  several  varieties  of  sugar-beet  were  planted  in  rows  extending 
north  and  south  throngh  all  the  plots.  Plot  1  was  not  fertilized.  Plot 
2  received  crude  Stassfiirt  potassium  sulphate,  containing  51  per  cent, 
of  potassium  sulphate,  or  29.3  per  cent,  of  potassium  oxide.  Eate  of 
application,  300  pounds  per  acre.  Plot  3  received  per  acre  300  pounds 
of  kainit,  containing  28  per  cent,  of  potassium  sulphate,  and  300  pounds 
of  superphosphate  irom  bone-meal,  containing  10  to  11  i^er  cent,  of  solu- 
ble phosphoric  acid.  Plot  4  received  per  aci'e  1,200  pounds  of  blood- 
guano  containing  i)otash.  Plot  5  received  per  aore  1,200  pounds  of 
blood-guano  without  potash.  Plot  6  was  manured  May  7,  1873,  with 
fresh  horse-manure,  at  the  rate  of  14  tons  i)er  acre.  Planting  took  place 
May  16, 1873.  A'arieties  planted,  Yilmorin  and  Electoral,  raised  in  1872 
on  the  college  farm,  a  white  sugar-beet  received  from  Freeport,  Illinois, 
and  Sutton's  improved  English  beet,  obtained  from  Albany,  New  York. 
The  crop  looked  well  throughout  the  season.  The  examination  of  the 
roots  was  carried  on  for  two  weeks,  commencing  October  6,  and  roots  cor- 
responding in  size  were  selected  for  test,  vaiying  in  weight  from  12 
ounces  to  2  pounds  each.  The  table  gives  the  percentage  of  cane  sugar 
found  in  the  juice  of  the  several  varieties  of  beet  which  had  been  treated 
with  the  named  fertilizers: 


O 

Pi 

1 
2 

3 
4 

5 
6 


Fertilizers. 


No  numuro ;  secoucl  year  after  stablc-mauuro 

Sulphate  of  potassa 

Kainit  and  siiporplioaphate 

IJlood-^ano  >ntU  potash 

Blood-ffaano  without  potash 

Fresh  horscniaumo 


VABIIITILS  OF  SUGAK-UEET. 


Freeport. 


13.49 
14.52 
13. 15 
li  55 
10.00 
ll.'JU 


Sutton's.  Electoral. 


V2.  42 

10. 1)1 

10.01 

0. 17 

9.71 


I'J.  78 
14.32 
12. 16 
13.21 
10.10 
9.  42 


Vilmorin. 


12.10 

12.78 
10. 50 
10.50 
10.20 
7.80 


Some  of  these  results  have  been  confirmed  by  repeated  trials.  Atten- 
tion is  specially  called  to  the  injurious  eftect  of  fresh  stable-manure  in 
the  first  year,  (plot  G,)  even  on  a  light  saudy  loam. 

Experiments  m  1872. — Professor  Goessman  remarks  that  the  manufac- 
ture of  sugar  from  the  beet-root  depends  not  merely  on  the  percentage 
of  sugar,  but  also  ou  the  relative  proportion  of  cane-sugar  and  of 
foreign  substances  contained  in  the  juice  of  the  sugar-beet,  and  in  illus- 
tration ol  the  eli'ects  of  difierent  methods  of  manuring  on  this  i^roposi- 
tion  ho  gives  the  results  of  experiments  made  in  1872  on  the  college 
farm  and  in  various  localities  in  New  York,  In  all  these  trials  the  stime 
description  of  seed  was  used,  namely,  seed  imported  from  Saxony.    The 
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following  is  a  statement  of  localities  of  production  and  leading  charac- 
teristics of  soils,  also  methods  of  fertilization :  • 

1.  College  farm.  The  soil  a  sandy  loam,  which  had  been  well  manured 
in  the  spring  with  stable-manure.  The  seed  was  planted  May  23, 1872 ; 
samples  of  the  crop  were  collected  at  the  close  of  September.  Six  roots, 
varying  in  weight  from  one  pound  to  two  i)ound8,  furnished  a  juice 
measuring  11.75  degrees  of  Brix's  saccharometer  at  50^  F.  and  con- 
taining 7.37  per  cent,  of  cane-sugar  in  solution  according  to  a  test  by 
the  polarization  apparatus  of  Dubosq-Soleil. 

2.  A  farm  at  Sing  Sing,  I»r.  Y.  The  soil  a  loam,  2  feet  deep,  resting 
on  a  clayish  hard-pan  5  to  6  feet  thick ;  the  land  had  been  in  grass  for 
a  course  of  years,  and  tomatoes  had  preceded  the  crop  of  sugar-beets. 
Five  hundred  pounds  of  a  phosphate  blood-guano  were  applied  before 
planting  the  beet-seed.  Samples  of  roots  were  taken  in  the  latter  part  of 
October,  weighing  one  pound  to  two  pounds  each. 

3.  A  larm  in  Washington,  Dutchess  County,  N.  Y.  The  soil,  a  clayish 
loam,  had  been  plowed  7  inches  deep.  A  liberal  amount  of  sheep-manure 
was  placed  in  trenches,  and  these  were  covered  by  throwing  two  farrows 
together  into  a  ridge.  The  seed  was  planted  on  the  ridge  May  18,  and 
the  crop  was  harvested  in  November.  Samples  were  selected  weighing 
one  pound  to  two  pounds  each. 

4.  A  farm  at  South  Hartford,  K.  Y.  The  soil  a  gravelly  loam  richly 
manured  with  stable-compost,  and  plowed  twice  before  planting  the 
beet-seed.  Boots  weighing  one  pound  to  two  pounds  each  wereselected 
at  harvest. 

5.  The  soil  a  sandy  loam  underlaid  by  pure  sand.  The  seed  was  plant- 
ed in  ridges  over  trenches  containing  a  small  amount  of  stable-manure. 
The  roots  were  gathered  in  November,  and  samples  were  selected  weigh- 
ing one  pound  to  two  and  one-half  pounds  each. 

6.  A  farm  at  Frankfort,  N,  Y.  At  harvest  roots  were  selected  weigh- 
ing one  pound  and  six  ounces  to  four  and  one-half  pounds  each. 

7.  A  fann  at  Albion,  N.  Y.  The  soil  adark  reddish  brown,  rich,  deej), 
sandy  loam.  The  previous  crops  had  been  clover  for  two  years,  followed 
by  carrots.  The  sugar-beet  was  planted  May  8,  constituting  the  second 
crop  after  an  application  of  horse-manure.  The  roots  were  harvested 
November  13.  Six  samples  were  tested,  three  weighing  ten  to  fourteen 
pounds  each,  and  three  one  and  one-half  pound  to  two  pounds  each,  this 
comparison  of  sizes  being  made  for  the  purpose  of  illustrating  the  differ- 
ence in  value  of  large  and  small  roots  for  production  of  sugar.  The  fol- 
lowing table  represents  the  percentages  of  cane-sugar  and  of  foreign  sub- 
stances contained  in  the  juice  of  the  beets,  and  also  the  relative  propor- 
tion of  foreign  substances  to  the  amount  of  cane-sugar : 


Localities  of  bcct-fields. 


1.  College  farm 

2.  SingSinff.  N.  Y 

3.  Waahington,  N.  Y 

4.  South  Hartford,  N.  Y 

5.  Greenwich,  N.  Y 

C.  Frankfort,  N.  Y 

"   A  iKi««  -XT  -v   S  small  roots 
..  Albion.  N.Y.,  J  l^g^j.^^g 


(^ 

(M 

«M     •       ' 

^^- 

^-gs 

g-a 

©  *  a 

IS 

5§ 

fl  tog  a 

'crce 
can( 

m 

Ph 

P4 

11.75° 

7.37 

3.38 

11  0(P 

7.80 

3.20 

14. 00° 

10.97 

3.03 

15.000 

11.70 

3.30 

12.00° 

9.50 

2.50 

13.50° 

11.00 

2.50 

iaoo° 

15.10 

2.90 

14.00° 

9.70 

4.30 

00  o  « 


45. 8G 
41.02 
27.62 
2a  20 
26.31 
22.73 
n.20 
45.26 


Professor  Goessman  says:  "  The  larger  the  percentage  of  foreign  sub- 
dances  contniiied  in  the  jnicc  the  ,a:reater,  as  a  general  rule,  are  the  ex- 
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penses  of  their  separatioD,  and  thus  of  the  manufacture  of  the  cane- 
sugar.  A  good  roQt  of  the  sugar-beet  ought  to  contain  in  solution  not 
more  than  from  eignteen  to  twenty  parts  of  foreign  substances  for  every 
one  hundred  parts  of  cane-sugar.'^  Having  this  statement  of  propor- 
tion in  view,  it  would  appear  that  the  only  satisfactory  result  shown  is 
in  the  case  of  the  small  roots  from  Albion,  !N.  Y.,  and  Professor  Goess- 
man  concludes  that  an  improper  application  of  fertilizers  was  the  cause 
of  failure  in  the  other  cases;  for  example,  "  the  application  of  highly 
nitrogenous  fertilizers,  or  the  incorporation  of  partly  decayed  organic 
substances,  like  stable-manure,  in  the  soil  during  the  spring  which 
directly  precedes  the  cultivation  of  the  sugar-beet.'' 

Experiments  on  Swedes. — The  following  is  a  presentation  of  leading 
points  in  a  report  offered  by  Professor  Wrightson  at  a  recent  meeting  of 
the  Cirencester  <3hamber  of  Agriculture,  England.  The  report  refers  to 
experiments  made  with  various  commercial  fertilizers  on  swedes,  in  1873, 
in  continuation  of  trials  in  former  years  under  the  general  direction  of 
that  organization.  The  experiments  of  1873  took  place  on  twelve  differ- 
ent farms,  including  that  of  the  Eoyal  Agricultural  College,  and  in  all 
the  cases  the  fertilizers  were  applied  according  to  a  carefully  concerted 
system,  being  drilled  in  with  the  seed  by  means  of  a  liquid-manure  drill 
constructed  for  the  purpose.  The  tabulations  here  given  are  for  seven 
of  the  farms,  and  cover  chief  points  of  variation.  The  experimental 
plots  were  each  one-twentieth  of  an  acre,  and  on  each  farm  two  plots 
were  allotted  to  each  description  of  fertilizer.  The  table  shows  the 
amounts  of  swedes,  per  acre,  consequent  on  the  respective  applications. 


DESIGNATIONS  OP  FARMS. 

Fertilizers,  per  acre. 

Earl 
^athurst. 

B.  A 

,  CoUeg 

;e. 

Mr. 
J.  Smith. 

Eev.  T. 
Maurice. 

P 

Mr. 
rice. 

Mr.  Ues. 

Mr.  W.J. 
Edmonds. 

1.  3  cwL  Peruvian  guano.     < 

T.  cwt  U)8. 
20    18  104 
20    19    72 

T.  cwt  lbs. 

14  12    16 

15  16    28 

T.  cwt  lb8. 
13    17    56 
15    17    96 

T.  cwt  lbs. 
7    15    20 
6      0      0 

T.  cwt  lb8. 
9    18    64 
9    14    32 

T.  cwt  lbs. 
10      8      4 
13      8      4 

1.  cwt  lbs. 
15      1  108 
15    12    70 

Averago 

20 

19    3? 

15 

4 

22 

14 

17    76 

6 

17 

66 

9 

16 

48 

11 

18      4 

15 

7    36 

2.  3  cwt.  60  pounds  dissolved  C 
PeruN-ian  guano,           ( 

20 
21 

15    60 

3    84 

16 

0 
14 

0 
52 

15 
17 

0      0 
9    13 

9 

8 

10 
11 

60 

8 

14 

8 

11 
15 

48 
40 

10 
11 

2    36 
2    76 

iT 
15 

18    84 
6    88 

Average 

20 

19    7216 

17 

26 

16 

4    63 

9 

0 

90 

11 

13 

44 

10 

12    56 

iT 

12    86 

3.  3  cwt.  mineral  supcrphos-  J 
phato.                             I 

18 
18 

11      8 
0    80 

■ 
13 

15 

6 
3 

63 

84 

17 
15. 

10  100 

18    84 

14 
17 

16 
10 

I 

13 
10 

9 
17 

12 
36 

is" 

13 

15    20 
13    44 

12    16  108 
11      3    64 

Average 

18 

5  100 

14 

5 

20 

16 

14    92 

15 

18 

4 

11 

13 

24 

13 

14    32jl2 

0    30 

4.  3cwt,min'l8uperpho3ph.,  C 
3  cwt.  Peruv.  guano.    \ 

20 
21 

6      8 
11    48 

18 
19 

1 
5 

48 
60 

17 
18 

18    64 
13    44 

14 
14 

9 
0 

"^ 

13 
13 

5  100 
12    96 

13 
14 

3    64 

10    60 

16 
17 

1    48 
13      4 

AveraiTB    ................ 

20 

18    8418 

13 

54 

18 

5  108 

14 

4 

72 

13 

9 

42 

13' 

17      6 

TiT 

17    26 

5.  3cwt.min*lsnpcrpliosph.  C 
i  cwt. organic  matter.  ( 

19 
19 

2    16'l3 
10  108 14 

10 
15 

80 
60 

1? 

16 

12    76 

1      8 

15 
14 

15 
11 

60 
68 

8 
11 

9    62 
15  100 

12 
14 

18      412 
6    28,13 

6    48 
6    48 

Averairo 

19 

9    6214 

3 

14 

6    98 

Vo' 

3 

64 

10 

2 

81 

13 

12    16 

12 

16    48 

6.  3cwt.min'l8upcrpho8pli.,  C 
added  to  fertilizer  7.      I 

20 
19 

17    76 
14    72 

14 
16 

7 
6 

3617 
58,15 

9    92 
2    36 

15 
16 

10 

4 

80 
12 

12 
11 

1 
3 

6 

84 

16 
16 

0    60 

8    84 

14 

11 

4    72 

11    82 

Average 

20 

6    1815 

6 

6l!l6 

-     1.    . 

6      8 

15 

17 

16 

11 

12 

45 

16 

4    7212 

18    16 

7.  J  cwt.  organic  matter,  J  C 
cwt.  nitrate  soda,   1  < 
cwt.  potxish  saltti.        ( 

15 
13 

5    40 
8  104 

11 
13 

12 
12 

36 
76 

10 
16 

6    68 
5    60 

1 
9 

0 
11 

0 

48 

9 
10 

11 
2 

68 
56 

7 
7 

16  108 
7    16 

5 

6 

7    36 
10  100 

Average - 

14 

7    1012 

12 

14 

16 

6      8 

1 

5 

80 

9 

17 

6 

7 

12      6 

5 

19    12 

8.  Unniauured-                        \ 

12 
11 

5    20 
IS    60 

10 
9 

9 
12 

72 
,76 

14 

13    44 
12    96 

1 
1 

17 
3 

76 
84 

9 

8 

8 
13 

44 

4 

6 
5 

5      0 
1    36 

3 

4 

15  100 
4    72 

A  veraffo .............. 

12 

0      4 

10 

1 

isll.'i 

3    14 

1 

10 

80 

9 

0 

75 

5 

16    18 

4 

U    30 

1 
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Tbo  following  shows  the  averages  of  increase  of  crops  per  acre  result- 
ing  from  the  various  applications  5  also  the  nuinbe%of  plants  per  acre, 
averaging  the  plots  in  each  case.  Figures  of  yield  having  the  minus 
sign  prefixed  exhibit  the  decrease  from  yield  on  unmanured  land. 


c 


Designations  of  farms. 


Eftrl  Bath- 
urst. 


n 


8 


Tons  art.  Ibn. 

8  19  28 
(13,540  plants) 

8  19  r>d 
(13.3()0  plants) 

C  5  90 
(13,480  ijlanta) 

8  18  80 
(13,420  plants) 

7  9  £)8 
(14,500  pliinta) 

8  G  14 
(13,440  plants) 

2  7  12 
(14,100  plants) 


n.  A.  Tol- 

lego. 


Mr.  J.  Smith 


Tons  civt.  lbs.  • 

5  3  4 
(11,3G0  plants) 

«  16  8 
(11,740  plant*) 

4  4  2 
(13,020  plants) 

8  12  3(3 
(13,G20  plants) 

4  1  108 
(15,300  plants) 

5  5  43 
(15,000  i)lant8) 

2  10  108 
(14,900  plants) 


Tons  act.  lbs. 
— fl  5  50 
(8,000  plants) 

1  1  49 
(9.300  plants) 

1  U  79 
(15,980  plants) 

3  2  94 
(13,320  plants) 

1  3  84 
(15,500  plants) 

1  2  100 
(14,280  plante) 

1  2  lOG 
(14,740  plants) 


licv.T.Man- 
i-ico. 


Mr.  Price. 


:Mr.  Viou. 


Tons  act.  lbs. 

5      C      98 

(5,480  plants) 

8      10    10 

(5,000  plants) 

14        7    30 

(18,100  plants) 

12  13  104 
(11,200  plants) 

13  12    90 
(17,430  planta) 

14  0    40 
(17,400  plants) 

—0        5      0 
(12,300  plants) 


Tonsa'f.  Um. 

0  15  tJ5 
(8,100  plants) 

2  12  81 
(10,380  plants) 

2  12  01 
(17,300  plants) 

4  8  79 
(13,000  i»lints) 

1  10  1 
(17,420  plontK): 

2  11    82  , 
(17.160  plants); 

0  10  43 
(16,580  plants) 


.1. 


Tons  art.  lbs. 

(5  1  98 
(12,100  T>lantft) 

4  10  38 
(10,700  plants) 

7  18  14 
(18,:ft0  i>lant.^) 

8  0  100 
(14.3(]0  plants) 

7      15    10 
(18,210  plants) 
10        8    54 
(18,340  plants) 

1  15  100 
(17,180  plants) 


JuonclK. 


Ton9cwt.lbs. 

11         7      0 

(13,180  pints) 

11  12    50 
(1 1,330  pfiits) 

8  0  (» 
(14.280  pints) 

12  10  10?' 
(l4,3C0pl'nt.H) 

8  16  ];< 
(14,840  pl'nt.H) 

P  17  i*S 
(14,440  pl'nts) 

1  18  94 
(14,760  pl'nts) 


(13,900  plants)  (1 5,320  plants) 


(10,500  plants)  ,(11,420  plants) 


(17,£C0  plants)l(10,0(X)plantij) 

I 


(14,400  pVntW 


A  few  discrepancies  of  figures  are  observable  in  the  tables  as  received, 
but  they  are  not  of  niomeut. 

Oiiano  and  su][)erplioHi)liate, — Throughout  the  seven  farms,  generally 
speaking,  the  largest  returns  in  increase  of  yield  were  obtained  from 
fertilizer  4,  guano  and  superphosphate.  Guano  applied  alone  gave  a 
large  increase,  but  its  efiect  was  much  injured  on  several  of  the  farms 
by  the  destruction  of  seed  coming  in  contact  with  this  powerful  stimu- 
lant. This  tendency  to  injury  was  diminished  when  the  guano  was 
mixed  with  superphosphate,  which  is  supposed  to  have  partially  sul- 
phated  the  guano. 

She  of  roots. — The  following  notes  of  average  weight  of  roots  on  cer- 
tain plots  will  be  found  worthy  of  attention  in  connection  with  the  tab- 
ular exhibits :  On  the  farm  of  Earl  Bathurst,  plots  4,  dressed  with 
guano  and  superphosphate,  returned  3.5  pounds  as  the  average  weight 
of  roots,  slightly  more  than  the  average  of  plots  1  and  2;  average  weight 
on  unmanured  land,  1.7  pound.  On  the  farm  of  I\Ir.  J.  Smith,  plots  1 
and  2,  dressed  with  gimno,  averaged  in  weight  of  roots  3.94  pounds, 
against  3.14  pounds  on  plots  4  and  2.13  pounds  on  unmanured  soil.  On 
the  farm  of  lie  v.  T.  Maurice,  the  unmanured  plots  returned  only  .32  pound 
as  the  average  weight  of  roots ;  average  weight  on  plots  2  and  1,  3.G3 
pounds  and  2.G4  pounds,  respectively. 

The  different  soils, — In  respect  to  the  character  of  the  different  fields, 
Mr.  Wrightson  reports  that  the  land  of  Earl  Bathurst  wasfree-working,  of 
fair  quality,  and,  from  the  account  of  previous  treatment,  presumably  in 
fine  condition.  The  soil  of  the  Royal  Agricultural  tarm  was  rather  thin,  of 
fair  quality,  and  in  fair  condition.  The  field  of  Mr.  J.  Smith  was  naturally 
very  rich,  and  in  such  excellent  condition  that  the  unmanured  i)lots 
yielded  a  large  crop.  Conseciuently,  the  fertilizing  api:)lications  pro- 
duced but  a  small  increase.  The  yield  of  the  unmanured  i)lot8  on  the 
Maurice  farm  points  to  a  low  degree  of  fertility,  and  on  this  farm  the 
fertilizers  had  a  very  marked  effect,  while  the  destructive  action  of 
guano  in  contact  with  seed  was  plaiifly  shown.    On  another  farm,  not 

chibited  in  the  tables  here  given,  that  of  Mr.  Edward  Bowly,  where  the 


RECENT   RtmAL   PUBLICATIONS.  311 

land  was  in  good  condition,  the  crop  on  plots  1,  dressed  with  guano,  fell 
below  the  .yield  of  unmanured  soil.  The  land  of  Mr.  Price  was  thin  and 
stony,  and  in  onlinary  condition.  One  portion  of  the  field,  not  repre- 
sented in  these  abridged  tabulations,  was  dressed  in  January,  1873,  with 
i'arui-yard  manure.  On  this  prieviously  manured  portion  little  advan- 
tage was  gained  by  the  applications  of  artificial  fertilizers,  and  several  of 
these  applications,  especially  those  of  ^ano,  plots  1  and  2,  resulted  in 
dimmution  of  pro<lnct.  Mr.  Wrightson  suggests  the  use  on  this  estate  of 
larm-yard  manure  for  wheat,  and  artificial  manures  for  turnips  and  other 
I'oots.  The  field  of  Mr.  lies  had  a  black  soil  of  medium  quality,  and  was  in 
line  condition.  In  this  case  there  is  noticeable  a  very  favorable  effect  from 
mineral  sui)erphosphate  alone,  almost  equal  to  that  on  plots  4,  dressed 
with  superphosphate  and  guano.  But  a  very  marked  superiority  is  ex- 
hibited on  plots  6,  exceptional  as  compared  with  the  exhibits  of  corre- 
sponding plots  on  most  of  the  farms.  On  the  land  of  Mr.  Edmonds,  a 
stony  clay  of  poor  character,  guano  exhibited  a  large  increase  of  crop. 
Guano  and  superphosphate  gave  a  still  greater  yield,  but  the  extra  in- 
erease  was  not  in  proportion  to  the  additional  expense  of  application. 

Methods  of  applying  gnano, — In  remarks  following  Mr.  Wrightson's 
report,  Mr.  lies  said  that  his  own  plan  of  applying  guano  was  as  follows: 
Ho  drilled  the  seed  with  superphosphate,  using  2  cwt.  of  the  latter  per 
acre,  and  when  he  had  singled  out  the  plants  he  top  dressed  with  2  cwt. 
of  guano  per  acre,  horse-hoed,  in  order  to  throw  the  guano  up  to  the 
plants,  and  gave  the  field  no  further  treatment  for  the  season.  He  gen- 
erally got  a  good  crop  of  swedes,  without  loss  of  plants. 

Mr.  Anderson  said  that,  as  far  as  his  experience  and  information  ex- 
tended, while  guano  produced  heavier  roots  than  superposphate,  the 
quality  of  the  product  from  the  foimer  application  was  not  as  good  as 
that  from  the  latter. 
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BuLiJs:  A  Treatise  ox  Hardy  and  Tender  Bulbs  and  Tcbers.    By  Edward 
Spraguo  Kand,  jr.    SmaU  quarto,  350  pp.    Boston  :  Shepard  &  Gill.    1873. 

This  is  a  new  and  enlarged  edition  of  au  interesting  work  issued  by 
^Ir.  Rand  in  the  year  186G.  In  its  enlarged  form  only  a  limited  number 
of  copies  of  the  work  have  been  issued.  It  is  well  bound  and  beautifully 
illustrated  with  colored  plates.  It  is  the  only  work  from  the  pen  of 
an  American  author,  exclusively  devoted  to  the  cultivation  and  treat- 
ment of  bulbous  and  tuberous  plants.  The  various  species  and  varieties 
are  treated  separately,  the  author  giving  full  directions  for  their  cultiva- 
tion and  rules  for  their  proper  treatment  when  attacked  by  disease  or 
injurious  insects.  As  the  plants  of  which  this  volume  treats  are  among 
the  most  beautiful  in  the  floral  kingdom,  the  general  rules  laid  down  for 
their  culture  will  no  doubt  prove  interesting  and  valuable  to  the  novice 
in  llori-culture. 

The  author  says  that  the  primary  rule  in  bulb-culture  is,  grow  the 
fol iage  well.  The  stronger  and  more  vigorous  the  leaves  are,  the  stronger 
will  bo  the  bulb,  and,  consequently,  the  larger  and  finer  the  bloom. 
]S^eglect  of  this  rule  is  the  cause  of  most  failures.  To  bloom  the  bulb 
well  the  first  year  is  easy ;  but  if,  the  second  year,  you  can  produce  as 
fine,  or  even  finer  flowers,  you  can  claim  to  possess  skill  in  biilb-culture. 

Holland  is  the  great  bulb  center.    Here  this  business  has  been  carried 
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ou  so  extensively  for  many  years  past,  that  certain  exotic  bulbs,  such 
as  the  tulip,  hyacinth,  and  crocus,  are  generally  known  as  "  Dutch,  or 
Holland  bulbs.^  Imported  bulbs  are  often  weak  from  being  kept  a  long 
time  out  of  the  ground ;  this  is  especially  the  case  with  lilies  and  ery- 
throniums,  of  which  a  large  proportion  never  survive  the  first  winter ; 
the  crocus  and  hyacinth,  being  of  a  different  nature,  are  seldom  injured. 
The  bulbs  should  be  planted  at  once  in  proper  soil ;  if  out  of  doors,  in 
a  well-drained  bed:  if  in  doors,  in  well-drained  pots.  Hardy  bulbs 
may  be  planted  as  late  as  the  ground  keeps  open.  As  a  general  rule, 
however,  the  bulbs  should  he  planted  in  October,  in  order  that  the 
roots  may  make  a  good  growth  before  the  cold  weather  sets  in.  The 
mode  of  planting  must  vary  according  to  various  tastes;  but  generally 
the  bulbs  should  be  so  grouped  as  to  give  the  best  effect  when  in  blos- 
som .  Each  kind  should  be  planted  in  masses  by  itself,  if  the  full  effect  of 
each  be  desired.  The  hyacinth  and  narcissus  do  not  accord  well  together, 
nor  do  jonquils  and  fritillarias.  The  smaller  bulbs  should  be  planted  in 
the  foreground,  the  taller  growers  behind;  thus  each,  when  in  bloom, 
appears  to  the  best  advantage.  Clumps  of  white,  blue,  yellow,  and 
purple  OTOCus,  planted  alternately  with  broad  belts  of  snow- drops,  are 
very  showy.  In  planting  in  the  ground^  the  general  rule  is  that  the 
crown  of  the  bulb  should  be  placed  an  inch  below  the  surface ;  if  in 
a  situation,  however,  where  the  bulbs  would  be  liable  to  be  thrown  out 
by  the  frost,  an  inch  and  a  half  will  not  be  too  deep.  The  larger  the  bulb 
the  deeper  it  should  be  {slanted.  All  lilies  and  crown-imperiaJs  should 
be  set  three  inches  below  the  surface,  and  even  deeper  if  the  bulbs  are 
very  large.  The  crocus  should  be  set  deeper  than  bulbs  of  the  same 
size,  as  its  tendency  is  to  grow  out  of  the  ground ;  and  the  iris  rather 
higher,  as  it'  naturally  buries  itself;  this  on  the  supposition  that  the 
bulbs  are  not  to  be  taken  up  annually.  The  bujb-bed  may  be  made 
more  effective  if  gently  sloped  from  the  back  to  the  front.  There  is 
often  a  difference  of  three  weeks  in  the  blooming  of  bulbs  planted  at 
the  same  time  under  a  south  and  west  window,  the  difference  being  in 
favor  of  the  former.  The  bulbs  having  been  planted,  as  soon  as  the 
ground  begins  to  freeze  at  night  the  bed  should  be  covered  with  three 
or  four  inches  of  coarse  litter,  which  will  prevent  the  earth  from  freezing 
very  deep,  and  thus  allow  the  roots  to  grow  all  winter.  As  soon  as  the 
flowers  have  faded,  all  seed-vessels  should  be  removed,  unless  it  is  de- 
sirable to  raise  seedlings.  The  ripening  of  seed  weakens  the  bulb.  K 
the  spring  is  very  dry,  the  bed  should  be  occasionally  watered  to  pre- 
vent the  premature  ripening  of  the  foliage  and  to  encourage  its  growth. 
As  soon  as  the  leaves  have  faded  they  should  be  removed;  and  the 
bulbs  should  rest  (if  not  taken  up)  until  they  naturally  begin  to  grow 
again.  As  soon  as  frost  appears,  the  bed  should  be  cleared,  carefuUy 
forked,  (except  where  the  bulbs  are,)  and  a  coating  of  flue  manure  sup- 
plied. It  is  a  good  plan  to  supply  weak  liquid  manure,  and  an  addition 
of  powdered  charcoal  to  the  soil  of  the  bed  will  give  additional  brilliancy 
to  the  flowers.  Powdered^  bono  or  horn-scrapings  are  also  excellent 
manures. 

The  culture  of  tender  bulbs  is  similar  to  that  of  the  hardy  species. 
Potted  in  well-drained  pots,  they  should  be  gently  watered  and  kept  in 
a  warm,  shady  place  till  they  begin  to  grow ;  then  water  should  be  more 
freely  given,  and  they  should  be  placed  in  full  sunlight,  and  as  near  the 
glass  as  possible,  to  encourage  a  thick,  sturdy  growth.  When  in  bloom, 
they  should  be  kept  cool,  that  the  duration  of  the  flower  may  be  pro- 
longed. During  growth,  copious  syringing  should  be  given,  to  destroy 
the  red  spider,  the  great  enemy  of  green-house  bulbs.    They  should  not 


RECENT  RURAL  PUBLICATIONS.  313 

be  allowed  to  ripen  seed.  After  blooming,  the  leaves  should  be  grown 
until  the  tips  begin  to  turn  yellow,  when  water  should  be  less  frequently 
administered,  and  the  plants  be  gradually  dried  off.  When  thus  at  rest, 
the  pots  should  be  turned  on  their  sides,  placed  on  shelves,  or  in  a  shed 
or  cellar,  and  so  remain  until  the  season  for  repotting.  Bulbs  with  ever- 
green foliage  should  never  be  entirely  dried  off;  but  the  supply  of  water 
should  be  greatly  reduced  until  the  plants  again  show  signs  of  growth.. 
On  the  subject  of  growing  bulbs  for  the  parlor,  Mr.  Band  says : 

Growing  balbs  in  water  seldom  gives  very  fine  flowers,  but  its  simplicity  and  pretty 
eifoct  will  always  recommend  it.  The  bulbs  should  be  placed  in  the  glass  in  Novem- 
ber; the  glass  being  fiUed  with  rain-water  up  to  the  neck,  so  that  the  base  of  the  bulb 
may  just  touch  it.  Place  the  glasses  in  a  warm,  dark  place,  keeping  them  tilled  with 
water  for  three  weeks,  or  until  the  glass  is  half  fiUed  with  roots,  then  remove  to  the 
light,  and  graduaUy  to  fuU  sunlight.  After  blooming,  if  it  is  desirable  to  preserve  the 
bulb,  it  should  be  taken  from  the  glass  and  planted  in  earth  to  streugthen  it. 

The  water  in  the  glasses  should  be  changed  every  week,  or  as  often  aa  it  becomes 
cloudy,  (a  bit  of  charcoal  in  the  water  wiU,  however,  keep  it  sweet  and  clear,)  and,  in 
renewing  the  water,  care  must  be  taken  that  that  supplied  be  of  the  same  temperature 
as  that  taken  away.  Dark-colored  bottles  are  the  best  for  growing  bulbs  in  this  way. 
Bulbs  usuaUy  grown  in  glasses  are  hyacinths,  but  we  occasionafiy  see  English  iris, 
tulips,  and  narcissus,  which  make  a  pretty  show,  the  treatment  required  for  them 
being  the  same  as  for  the  hyacinth.  A  few  drops  of  glue  or  ammonia,  added  to  the 
water  in  which  the  bulbs  are  grown,  increases  the  brilliancy  of  the  flower  and  strength- 
ens the  bulb. 

Hyacinths  are  sometimes  grown  in  a  carrot  or  turnip,  hollowed  out  and  flUed  with 
water.  The  bulb  grows  well,  and  a  growth  of  young  foliage  springs  from  the  top  of 
this  novel  flower-case  and  entirely  conceals  the  bulb.  The  treatment  is  the  same  re- 
quired by  bulbs  in  glasses. 

Pots  or  glasses  may  be  filled  with  moss  and  bulbs  grow  very  prettily  therein.  The 
treatment  is  the  same  as  that  required  by  bulbs  in  earth.  A  very  pretty  way  is  to 
make  a  baU  of  moss,  fill  it  with  bulbs,  wire  it  round,  and  hang  it  in  a  warm,  light  place, 
occasionaUy  turn  it  to  make  an  even  growth,  and  dip  it  in  water  when  it  gets  dry.  The 
shoots  of  the  bulb  will  cover  the  moss  and  tne  roots  wiU  run  through  the  inside.  The 
Jacobean  lily  {Sprekelia  or  Amaryllia  formosiadimua)  grows  in  this  way,  and  is  a  fine 
summer  ornament. 

Growing  bulbs  in  sand  is  a  popular  mode,  as  sand  is  cleaner  than  earth,  and  the  con- 
trast of  the  white  sand  and  green  leaves  is  very  pleasing.  The  only  care  necessary  is 
to  see  that  the  sand  contains  no  salt,  and  that  it  never  Incomes  dry. 

The  Perfect  Horse  :  How  to  know  him ;  how  to  breed  him ;  how  to  train  him ;  how 
to  shoe  him ;  how  to  drive  him.  By  William  H.  H.  Murray.  "With  an  intro<luotion 
by  Rev.  Henry  Wai-d  Beecher ;  and  a  treatise  on  Agriculture  and  the  Horse,  by  Hon. 
George  B.  Lonng.  Containing  iUustrations  of  the  best  trotting  stock-horses  in  the 
United  States,  done  from  life,  with  their  pedigrees,  records,  and  full  descrix^tions. 
Boston :  James  R.  Osgood  &  Co.    8vo,  480  pages.    1873. 

The  author,  a  well-known  clergyman  of  Massachusetts,  announces 
it  as  the  especial  object  of  his  book  to  put  into  a  small  compass  and 
cheap  form  the  result  of  many  years  of  reading  and  observ^ation,  that 
every  farmer's  boy  in  Kew  England  may  have  in  his  possession  a  book 
which  shall  contain  enough  of  instruction  to  qualify  him  to  breed,  train 
and  drive,  buy  and  sell  horses  intelligently  and  profitably.  He  desires  to 
convey  lessons  in  sound  principles  of  breeding  fleet  and  valuable  horses, 
not  leaving  the  propagating  of  such  to  mere  chance  or  "  blind  luck,''  as 
it  is  called.  Men  often  enter  upon  the  rearing  of  fine  horses,  as  a  busi- 
ness, without  any  practical  or  even  enlightened  theoretical  knowledge 
of  the  subject,  as  derivable  from  close  study  of  authorities ;  and  '*  peo- 
ple can  be  found  all  over  l^Tew  England  and  the  country  who  will  ques- 
tion the  profitableness  of  breeding  fine  horses  on  the  ground  that  many 
of  those  who  have  attempted  it  have  not  been  successful  f  failing,  how- 
ever, to  see  that  lack  of  acquaintance  with  the  principles  and  demands 
of  the  pursuit  is  the  prime  cause  of  failure.  Mr.  Murray  is  convinced 
that  the  breeding  of  superior  horses  will  yield,  for  the  money  invested, 
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a  larger  return  by  20  per  cent,  than  any  other  branch  of  agriculture-,  cs 
pocial  reference  being  had  to  New  England.    He  says,  (page  78:) 

Tlie  fiict  ifi,  agricnltnro  proper — hy  wliich  I  mean  the  liUagc  of  tlie  soil  and  lliepiM- 
duct ion  of  those  products  that  grow  directly  out  of  tlio  soil — can  no  longer  he  roliexl 
upon  to  keep  alive  the  agricultural  flpirit,  or  sustain  tlio  agricultuml  wealtli  of  Kow 
England.  We  cannot  compete  Ruccesafully  with  the  Middle  States  and  the  grent\V<vi; 
in  the  raishig  of  cereals,  or,  indeed,  in  the  breeding  of  those  animals  wliose  markrt 
value  can  never  rise  heyond  a  certain  moderate  price,  and  to  fit  wliich  for  the  markct- 
the  products  of  their  great  wheat  and  corn  fields  arc  serviceable.  Hence  it  comes 
about  that  in  swine  and  beeves,  and  the  lower-price  horaes,  New  ]*^ngland  ran  ucvor 
compete  with  Ohio  and  Illinois,  Wiseonsin  and  Texas.  When  horses  of  good  service- 
able quality  for  family  and  team  use  can  bo  shipj^etl  from  Michigan  to  Boston,  and 
sold  in  our  stables  at  a  hundred  and  seventy-five  dollars  per  hea<l,  no  Massachusetts 
breeder  can  afford  to  raise  colts  of  ordinary  quality.  So  long  as  the  cost  of  txans- 
porting  a  horse  from  the  West  to  the  seaboard  is  less  than  the  difference  of  the  cost 
of  supporting  him  from  the  time  he  is  foaled  to  the  time  he  is  ready  for  market,  New 
England  cannot  afford  to  breed  low-priced  animals.  It  is,  therefore,  only  in  raLsing 
such  animals  as  are  of  fine  quality  that  we  of  the  Eastern  States  can  find  our  reward. 
«  n  *  >}  w^iiiio  I  maintain  that  breeding  can  be  made  in  New  England  to  yield  a 
liberal  return  for  the  money  invested,  it  cannot  be  made  to  do  this  save  when  it  is  con- 
ducted with  knowledge  anil  underst^inding  of  those  principles  which  insuro  success. 
In  brief,  it  is  like  any  other  business;  it  can  be  conducted  successfully  only  by  tho?e 
who  imderstand  it. 

Of  the  great  importance  to  even  a  State  of  paying  scrupulous  regard 
to  a  distinguished  stock-fiimily,  Mr.  Mun'ay  is  firmly  convinced.  The 
Morgan  horse,  in  favor  of  which  ho  is  very  much  prepossessed,  origi- 
nated in  Yermont  with  a  stallion  named  Justin  Morgan.  His 
extraordinary  reproductive  faculty  was  transmitted  to  his  sons, 
claimed  to  be  the  highest  form  of  ail  excellence  in  a  stock-horse,  and 
every  succeeding  foal,  without  regard  to  i)lood  intermixture,  even  of 
strong  types,  was  distinctively  a  Morgan.  "  Nor,"  says  the  author,  "did 
this  power  die  out  in  one  or  two  generations,  but  continued  on  like  a  stream 
having  a  constant  source ;  and  might  have  been  prolonged,  doubtless, 
unto  this  day^  had  not  the  State  which  had  been  enriched  and  made 
famous  by  this  animal  and  his  descendants  committed  financial  suicide 
by  allowing  the  family  to  bo  scattered,  and  the  family  type  itself  bought 
away  IVom  it.  Not  alone  Vermont,  but  the  entire  country  were  losers 
when  the  ^Morgan  family  ceased  to  have  a  ^  local  habitation,'  although  it 
could  never  cease  to  have  '  a  name.''^ 

There  is  no  more  important  part  of  the  \vork  than  the  chapters  relat- 
ing to  breeding,  and  the  absolute  necessity  on  the  part  of  breeders  of 
acquiring  accurate  knowledge  of  the  principles  and  laws  underlying  it. 
The  rule  which  men  follow  in  regard  to  the  propagating  and  rearing  of 
other  representatives  of  the  animal  kingdom,  they  seem  to  reverse  when 
they  touch  the  horse.  For  example,  if  a  man  wishes  to  enter  upon  the 
hazards  of  fish-culture,  he  invests  no  money  until  ho  has  thoroughly  in- 
vestigated the  principles  which  control  success — he  acquires  first  a  knowl- 
edge of  all  that  relates  to  the  fish  which  may  be  attainable.  The  same 
is,  or  ought  to  be,  true  of  the  culture  of  bees,  the  raising  of  sheep,  of 
swine,  of  cattle,  <l'c.  But  men  generally  breed  horses,  "not  along  the 
line  of  certain  well-ascertained  principles  or  clearly  discovered  simili- 
tudes, but  haphazard,  as  chance  furnishes  the  opportunity,  trustinc:  to 
Inck.-' 

Consideiiug  the  indispensability  of  the  horse  to  man  as  a  helper  in  the 
labors  of  the  field,  in  the  wants  of  trade,  and  in  the  affairs  of  every 
day ;  regarding  the  splendid  animal,  when  of  blooded  lineage,  as  a 
"thing  of  beauty,''  a  delight  to  the  eye,  and  a  satisfaction  to  the  under- 
standing, the  sentiment  must  be  participated  in,  that  "  it  is  folly 
to  breed  inferior  stock.  Nothing  is  to  be  made  from  it,  as  mount- 
•\in8  of  testimony  prove.    *  The  best  or  none'  should  be  the  motto  of  the 
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eastern  breeder" — and  of  the  breeder  in  every  other  part  of  the  country, 
it  may  be  added. 

Mr.  MiiiTay  has  endeavored,  with  considerable  minuteness  as  to 
"points,'^  to  descrilw  what  he  conceives  to  be  the  standard  horse  for  the 
liurcha.ser,  or  the  marks  by  which  a  good  horse  may  be  known ;  and  the 
standard  liorso  for  breeding,  or  the  perfect  stock-horse.  HLs  chapters 
on  the  proper  training  of  colts  and  the  treatment  of  the  horse's  foot  are 
interesting  as  well  as  profitable  reading,  if  viewed  from  a  physiological 
stand-point  merely. 

Touching  the  treatment  of  the  foot — and  a  horse  without  sound  feet  is 
no  horse  at  all,  as  far  as  any  service  is  concerned — we  cannot  forbear  to 
repeat  Mr.  Murray's  rather  warmly  woi^ded  i)rotest : 

One  of  the  ^catost  ohstiKlcs  in  tho  way  of  reformation — for  nearly  aU  admit  that 
CAW  eyfttem  of  oaring  for  and  sliwin^  the  horse^fl  foot  is  simply  atrocions — is  to  bo  fonnd 
in  the  iguomucc  of  the  averaji;©  smith.  I  tvouUI  not  epeak  diercspectfuUy  of  any  man 
or  class  of  men  who  earn  their  living  by  the  sweat  of  their  brow,  for  their  industry 
commends  tJiem  to  conrtoous  mention;  but  it  is  a  fact  that  the  average  horse-slioer  of 
the  countiy  is  distinguished  chiefly  by  what  ho  does  not  know,  rather  than  by  what  ho 
does  understand,  of  the  principles  and  uses  of  his  craft.  Tho  only  excuse  that  can  bo 
urged  in  his  favor — and  to  any  candid  and  thoughtful  jierson  it  will,  I  doubt  not,  seem 
ample — is  this:  No  one  has  ever  taught  liim  anything.  There  has  been  literally  no 
avenue  of  knowledge  open  to  him.  In  ancient  times,  veterinary  surgeons  were  tho 
smiths;  and  by  them  gentlemen  were  taught  how  to  snoo  their  own  horses.  *  *  * 
Tho  education  of  no  knight  was  regarded  adequate  for  a  martial  career  until  ho  was 
thoroughly  instructed  in  tho  principles  and  practice  of  farriery.  It  was  not  beneath 
tho  prido  of  a  noble  to  desire  to  excel  in  protecting  the  feet  of  his  gallant  steed;  and 
no  one,  either  noblo  or  base-boni,  could  presume  to  touch  a  foot  to  lit  a  shoe  to  it 
unless  he  had  been  regularly  and  fully  instructed  in  the  art  of  farriery,  any  more  than 
a  physician  could  now  be  admitted  to  practice,  or  a  lawyer  to  plead,  unless  they  had 
gone  through  the  necessaiy  medical  or  legal  study.  *  *  *  If  the  smiths  are  igno- 
rant, the  owners  of  horses,  for  the  most  part,  arc  oven  more  so.  *  *  *  Between  the 
two,  one  can  imagine  how  the  poor  hoi-se  must  fare. 

After  Mr.  Loring's  article  on  agriculture  and  the  horse,  the  volume 
closes  with  a  "Gallery  of  Celebrated  Horses,"  comprising  a  list  of  the 
truly  great  stock-horses,  according  to  the  author's  understanding  of  what 
constitutes  greatness  in  horses  kept  for  breeding  piuT)08es. 

The  book  has  been  in  some  quarters  criticised  with  severity  on  account 
of  novelties  of  view  on  certain  related  subjects,  and  there  has  been  dis- 
sent from  deductions  and  recommendations  of  theauthor;  but  with  these, 
in  calling  attention  to  tho  work  as  an  addition  to  the  literature  of  the 
horse,  the  Department,  of  course,  has  nothing  to  do. 

An  Essay  ox  the  Ukst  Practical  Means  of  Prererving  and  Eestoring  the  For- 
ests OF  Ohio,  l^y  Dan.  Millikiu,  llamHton,  Ohio.  Columbus:  Kevins  &  Myere' 
pamphlet.    1^7:2. 

Mr.  Millikin  treats  consecutively  of  the  neglect  of  foresting  in 
Ohio,  the  fact  that  wood  is  indispensable,  and  the  consequent  neces- 
sity of  immediate  attention  to  the  subject  of  timber  cultivation  as 
an  industry ;  the  impossible  substitution  of  other  material  for  wood ; 
the  influence  of  forests  on  local  climate;  the  misplacement  of  Ohio  tim- 
ber, &c.  Under  the  latter  head  the  writer  makes  complciiut  that 
there  are  too  many  acres  and  too  few  trees  ^  in  some  counties  there  are 
vast  tracts  of  woods,  scarcely  broken  by  farm,  and  these  forests  must  be 
cleared  as  the  first  step  in  populating  and  improving  the  districts. 
There  is  need  of  a  comprehensive  redistribution  over  most  farms,  whereby 
the  best  tillable  land  should  be  cleared,  and  slopes  and  water-courses 
planted  with  real  forest,  lleference  is  made  to  the  new  and  enormous 
consumption  of  wood  by  railroads.  The  aggregate  length  of  wooden  rail- 
road bridges  in  the  State  of  Ohio  is  nearly  sixteen  miles,  and  of  trestles 
more  than  ten  miles.    Being  perishable  structures  they  must  frequently 


316    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

be  replaced ;  the  average  age  of  the  seven  hundred  and  seventy  wooden 
bridges  in  Ohio  is  only  five  and  a  half  years,  and  of  the  trestles  seven 
years.  By  a  law  now  in  force  railroads  must  be  inclosed,  which  rexjuires 
mOre  than  ten  thousand  miles  of  fencing — ^perishable,aswell.understood. 
These  roads  have  more  than  ten  millions  of  ties,  which,  lying  exposed  to 
air  and  dampness,  decay  in  six  or  seven  years.  Ohio  locomotives  burned 
in  1870  eighteen  times  as  much  coal  as  in  1858,  but  in  the  same  interval 
the  consumption  of  wood  rose  from  209,410  cords  to  700,000  cords. 
Speaking  of  young  cultivated  timber,  Mr.  Millikin  is  convinced  that  all 
good  artificial  timber  will  find  an  eager  market  at  an  early  age  by  the 
fact  that  the  country  is  already  stripped  of  young  trees,  which  have 
grown  rapidly,  through  accident.  The  demand  for  wood  for  the  tele- 
graph system  is  referred  to  with  emphasis,  and  the  fact  mentioned  that 
the  so-called  cedar  poles  of  the  dimension  25  to  28  feet  long,  and  hav- 
ing the  diameter  at  one  end  of  10  to  12  inches  and  about  5  inches  at  the 
other,  are  worth  90  cents  each  in  Chicago. 

The  importance  of  each  farm,  fit  for  the  purpose,  growing  its  own  lum- 
ber, with  relation  to  future  need,  is  very  strongly  urged.  "  If  nothing 
else  is  done,  every  farm  ought  to  have  at  least  an  acre  of  black-locust 
trees.  No  wood  is  at  once  so  hard,  heavy,  durable,  strong,  and  easy  to 
grow ;  it  is  able  to  yield  a  fine  return,  even  without  cultivation.'' 

The  pamphlet  of  Mr.  Millikin  is  well  worth  the  attention  of  students 
in  forestry,  as  well  as  the  practical  agriculturist. 

DlCTIONAHY  OF  ELEVATIONS  AND  CLIMATIC  REGISTER  OF  THE  UXITED  STATES  ;  Con- 
taining, in  addition  to  elevations,  the  latitude,  mean  annual  temperature,  and  the 
total  annual  rain-fall  of  many  localities ;  with  a  brief  ^introduction  on  the  orographic 
and  other  physical  peculiarities  of  North  America/  By  J.  M.  Toner,  M.  D.  New 
York :  D.  Van  Nostrand,  publisher.    1874,  8vo.,  93  pp. 

The  particulars  embraced  in  the  dictionary  are  set  out  with  sufficient 
clearness  in  the  title.  The  arrangement  of  the  dictionary  is  admirable, 
and  its  mechanical  method  uninvolved — a  book  small  in  compass  and 
easy  of  reference.  In  addition,  a  table  has  been  arranged  which  shows 
the  geographic  position  and  elevation  m  feet  above  the  sea-level  of  the 
chief  capital  cities  of  the  world.  The  practical  purposes  of  the  diction- 
ary, hygienic,  agricultural,  &c.,  are  given  with  clearness  in  the  introduc- 
tion, which,  while  terse,  embraces  all  material  facts  bearing  upon  the 
importance  of  considering,  with  reference  to  certain  subjects,  the  matter 
of  elevations  and  barometrical  and  thermometrical  ranges. 

In  connection  with  the  physical  peculiarities  of  the  United  States,  the 
writer  takes  a  brief  backward  glance  to  observe  where  it  has  been  the 
disposition  of  the  human  family  to  locate  its  residence  in  different  epochs. 
The  conclusion  is  arrived  at  that  in  the  lowlands,  not  the  highlands,  of 
the  world  the  seats  of  population  and  power  have  nearly  always  been 
found,  the  cause  residing  in  the  fact  that  proximity  to  an  abundance  of 
water  was  of  prime  necessity  for  carrying  on  commerce  and  mana|'ac- 
turing.  Agriculture  builds  no  large  cities;  "and  while  it  is  essential 
to  empire  and  permanent  national  greatness,  as  the  foundation  of  all 
independence  and  substantial  power,  it  does  not  immediately  supply 
that  intimate  aggregation  and  association  of  individuals  on  which  the 
structure  of  ordinaiy  power  and  dominion  is  usually  reared.' 

The  seemingly  paradoxical  statement  is  made  that  the  preservation 
of  health  and  the  culture  of  physical  energy  have  ever  been  a  secondary 
and  subordinate  consideration  to  man,  and  he  rarely  selects  his  home, 
in  the  first  instance,  with  any  special  reference  to  salubrity  and  climatic 
influence,  but,  rather,  cupidity  and  love  of  pleasure  have  been  the  potent 
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inducements  which  have  led  him  into  braving  dangers,  while  bearing 
immediate  physical  discomforts — "and  have  been  more  powerful  than 
the  apprehension  of  death  or  the  considerations  conducive  to  the  pre- 
servation of  health.''    The  writer  further  says: 

The  impression  is  almost  universal  that  a  residence  in  a  moderately  elevated  region, 
either  in  the  tropical  or  temperate  zone,  anywhere  between  a  few  hundred  feet  above 
the  level  of  the  sea  and  a  lino  that  marks  Alpine  vegetation,  is  healthier  than  the  tide- 
water lands.  It  is  in  this  intermediate  strata  of  climatic  and  barometric  iuliueuco  that 
the  human  race  attains  its  noblest  physical  development.  Here  the  lauds  produce  in 
the  greatest  abundance  the  essentials  for  the  support  of  animal  life,  &c. 

In  the  United  States  the  great  proportion  of  the  population  is  in  States 
with  an  average  elevation  under  1,100  feet  above  sea-level. 

The  author  announces  it  as  thepurposeofhi^  work  to  furnish  exact  data, 
and,  as  far  as  practicable,  to  call  attention  to  the  influence  of  altitude  upon 
the  natural  productions  and  the  cultivable  crops  and  fruits,  and  upon  hu- 
man health,  and,  on  this  account,  obtrudes  no  theories  of  his  own.  From 
an  agricultural  point  of  view,  he  thinks  that  a  knowledge  of  the  extremes 
of  the  range  of  the  thermometer  is  more  important  than  the  average  or 
mean,  and  that  some  of  our  most  valuable  crops,  being  annuals,  care  but 
little  lor  the  extreme  of  cold  in  winter,  providing  they  have  the  required 
amount  and  duration  of  heat  in  summer  for  ripening;  and  in  any  region, 
where  the  summer  heats  rise  high  enough  for  about  four  months,  valua- 
ble spring  crops  of  wheat,  corn,  oats,  and  potatoes  can  be  raised.  The 
major  supply  of  the  principal  grains  necessary  for  the  sustenance  of  man 
and  animals  comes  from  States  occupying  a  zone  that  crosses  the  con- 
tinent between  the  thirty-fourth  and  forty-eighth  degrees  of  latitude, 
but  chiefly  east  of  the  ninety-fifth  degree  of  longitude,  and  at  an  eleva- 
tion ranging  between  250  and  1,000  feet  above  the  sea.  Corn  grows  at 
a  slightly  lower  elevation  than  wheat,  and,  as  the  author  shows  in  an 
appended  table,  in  greater  quantity  in  the  more  southern  States.  It  is 
also  observ^ed  that  the  most  productive  States,  and  consequently  those 
of  greatest  aggregate  wealth,  are  to  be  found  among  those  having  an 
average  elevation  above  the  sea  of  from  4:00  to  1,000  feet.  We  quote 
the  following  remarks,  as  being  of  interest : 

It  has  been  observed  that  the  greatest  aggregate  productions  of  the  cereal  grains 
is  in  the  Middle  States  enjoying  a  medium  average  altitude.  The  semi-tropical  features 
of  the  Gulf  States  are  particularly  exhibited  by  their  staple  productions  of  sugar-cane, 
cotton,  tobacco,  corn,  rice,  &c.  But  as  an  equitable  and  rather  high  temperature  with 
an  abundance  of  moisture  are  the  chief  essentials  for  these  productions,  they  may, 
owing  to  the  curvatures  of  the  isothermal  lines,  be  grown  in  favorable  seasons  in  many 
localities  in  the  Northern,  Middle,  and  Western  States,  and  even  at  considerable  eleva- 
tions. 

Many  interesting  facts  as  to  growth  of  useful  products  at  particular 
elevations  are  presented.  All  the  food-plants  and  cultivable  grasses, 
says  Dr.  Toner,  either  possess  originally  or  acquire  a  capacity  to  grow 
under  a  wide  range  of  climatic  variations.  Com  and  the  potato,  off- 
spring of  the  New  World,  are  now  cultivated  in  almost  every  part  of  the 
civilized  world,  the  climatic  influences  widely  differing.  The  potato  is 
l)roduced  in  abundance  and  reaches  great  perfection  on  the  Andes  at 
an  elevation  of  from  9,000  to  13,000  feet  j  in  Virginia,  in  the  notch  be- 
tween the  Peaks  of  Otter,  at  an  elevation  of  over  3,000  feet  above  the 
sea.  On  Chimborazo  Indian  corn  and  wheat  grow  at  10,000  feet,  barley 
and  the  more  hardy  grasses  at  15,000  feet — and  above  this  perpetual 
frost. 

Much  attention  is  given  to  the  treeless,  arid  plateau  known  as  the 
American  Desert.  Dr.  Toner  seems  to  coincide  in  the  view  tliat  the 
genius  of  American  people  will  in  time  be  equal  to  bringing  out  the  ca- 
l^acities  of  this  region  for  supporting  a  considerable  jjopulation,  trans- 
Tcrining  it  to  some  extent  into  an  agricultural  anil  grazing  country.    As 
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to  tlio  hygienic  feature  of  these  great  plains,  the  observation  is  made  by 
careful  observers  who  have  resided  for  years  on  them  that  they  have 
frequently  noticed  speedy  and  marked  improvement  there  in  the  health 
of  soldiers  and  officers  who  had  been  suftering  from  bronchial  and  pul- 
monary troubles  when  at  posts  along  the  Atlantic  coast. 

Dr.  Toner  has  incorporated  in  his  introdnction  sevei'al  valuable  sta- 
tistical tables  carefully  collated  from  the  census  of  1870,  and  from  other 
sources,  whiQh  bear  upon  the  general  subject. 

The  author  very  gracefully  dedicates  his  work  to  Prof.  Joseph  Henry, 
Secretary  of  the  Smithsonian  Institution,  ^'  who  by  his  important  dis- 
coveries in  electricity  and  magnetism,  by  a  life  devoted  to  science,  and 
by  constant  aid  and  encouragement  to  others,  in  the  discovery  of  new 
truths  and  their  dissemination  among  mankind,  is  entitled  to  the  highest 
regard  of  the  people  of  the  United  States  and  of  men  of  science  through- 
out the  world." 

m 

Ox  Tui:  Cui;nvATH)K  axd  Cuking  of  Tobacco,  and  more  pai-ticulurly  of  lino  yellow 
tobacco.  By  Maj.  Robert  L.  Kaglaiul,  of  Halifax  County,  Va.  lliclimoiid  :  Cienimit 
it  Johns.    1872. 

A  small  pamphlet,  giving  the  results  of  the  writer's  experience  in  to- 
bacco-raisiug,  and  containmg  practical  snggestions  for  those  already 
engaged  in  the  culture,  as  well  as  for  those  about  to  enter  upon  it.  The 
principal  value  of  the  pamphlet  is  in  the  advice  given  relative  to  the 
treatment  of  yellow  tobacco,  describing  the  steaming  or  yellowing  pro- 
cess, the  lixing  of  color  and  curing  of  the  leaf,  the  stalk,  and  the  stem, 
respectively.  The  author  thinks  that  perseverance  in  following  a  proper 
and  well-deliued  method  in  preparing  tobacco  of  this  description  would 
reward  the  cultivator  in  the  doubling  or  even  trebling  of  his  income 
from  the  crop. 

Coffee:  Its  Uistouy,  Cultivatiox,  and  Uses.  By  Eobcrt  Hewitt,  jr.  Illustrated 
Avith  original  designs  by  eminent  American  artiste,  and  ii  maj)  of  tho  Tvorld  showing 
the  several  places  whore  colFeo  is  or  may  bo  produced,  and  "vvhero  it  is  also  osed. 
Xew  York :  D.  Ai)i)leton  &  Co.    1872. 

An  interesting  treatise,  as  gathering  up  the  loose  ends  of  history  re- 
lating to  coffee,  as  to  its  origin,  introduction  among  peoples,  sanitary 
relevancy,  &c.  The  book  is  practical  as  well  as  quaint.  The  statistical 
tables  will  be  found  to  contain  much  of  interest.  As  given  by  this 
author,  the  following  is  the  average  composition  of  raw  coffee: 

Woody  matter 34 

Water 12 

Fatty  matter 13 

Gnm,  sugar,  and  ealTeic  acid 18 

Caffeine 2 

Azotizcd  matter,  analogous  to  legumino V.) 

Saline  matter,  essential  oils,  &c H 

Total 100 

It  is  stated  as  an  interesting  fact,  and  as  amoixg  the  curiosities  ot* 
chemistry,  that  a  most  magnificent  purple  dye  can  bo  prepared  from  the 
alkaloid  of  coffee.  It  is  analagous  to  the  dye  which  produced  the  fa- 
mous Tyrian  purple,  unsurpassed  for  its  perfection  and  permanence  of 
tint.  Mention  is  made  of  the  facts  that  coffee,  although  a  native  of  the 
Old  World,  has  long  been  one  of  the  most  important  staples  of  the 
Xevr.  Moyon,  in  his  inquiries  concerning  the  principal  idants  on  which 
tho  prosperity  of  nations  is  based,  says  that  he  even  found  some  coffee- 
trees  growing  wild  in  Brazil,  not  far  from  Eio  Janeiro,  in  tho  w^oods  of 
Corcorado ;  that  it  is  the  great  commercial  staple  of  the  empire  of 
Brazil,  which  is  now  the  greatest  coffee-producing  country  of  the  globe, 
Java  being  the  next  in  order ;  and,  although  the  latter  does  not  con- 
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tribute  one-half  the  quantity  of  the  former,  yet  it  furnishes  nearly 
three  times  as  much  as  other  markets. 

As  showing  the  estimation  in  which  coffee  is  held  iu  the  United 
States,  the  fact  is  referred  to  that  the  annual  consumption  is  g^reater 
than  anywhere  else  in  the  world :  to  the  extent  of  six-fold  larger  than  in 
some  of  the  states  of  Europe.  Germany  and  France  stand  next  to  us  iu 
the  rank  of  great  coffee-drinkers. 

Practical  TiiOUX-CULXUKE.  By  J.  H.  Slack.  M.  D.,  Commissioner  of  Fidheries,  Now 
Jersey;  Natural  History  Editor  of  "Tnrf,  I^ield^and  Farm,"  Now  York;  Proj>rietor 
of  Troutdalo  Ponds,  near  Bloomsburg,  N.  J.  New  York:  Gcorgo  E.  Woodward. 
Orann:o  Jndd  <fc  Co.    1872. 

Domesticated  Trout.  How  to  breed  and  grow  them.  By  Livingston  Stone.  A.  M. 
Boston :  James  R.  Osgood  &  Co.    1872, 

The  subject  of  fish-culture  is  attracting  to  the  ranks  of  discussion  a 
host  of  practical  workers  and  thinkers.  The  multiplication  of  fish  has 
become  a  matter  of  considerable  importance  with  relation  to  commercial 
as  well  as  dietetic  interests.  Whether  the  trout  can  be  domestically 
grown  is  not  any  longer  a  question.  The  discussion  of  cheap  modes  is 
now  the  order.  In  the  works  before  us  there  is  intelligent  treatment  of 
the  subject  which  gives  note  of  progress  in  material  aspects. 

Dr.  Slack  discusses  the  particulars  pertinent  to  the  choice  of  fields  foi 
oi)eration;  the  planning  and  construction  of  i)onds;  the  arrangement  of 
liatching-houses  and  apparatus;  methods  of  artificial  impregnation,  and 
management  of  the  nursery,  including  the  preparation  and  method  of 
feeding.  He  supplies,  also,  a  valuable  chapter  on  transportation,  treat- 
ing of  the  packing  of  spawn,  dangers  to  be  avoided  in  transit,  &c. 

Mr.  Stone  whites  a  book  of  mucn  practical  interest,  giving  us  a  glance 
of  trout-breeding  works  and  breeding  processes,  llis  summary  chapter, 
in  two  sections,  treats  specially  of  the  work  of  a  trout-breeding  establish- 
ment in  all  seasons;  the  pecuniary  view  of  trout-growing;  current  ex- 
X)enses;  margins  of  profit ;  estimates;  risks;  sale  of  young  stock ;  prices 
cuiTent ;  summary  of  directions  in  regard  to  water,  ponds,  nursery,  eggs, 
young  fry,  and  large  trout.  . 

The  author  has  discovered  that  salt  is  a  destroyer  of  microscopic  para- 
sites on  trout.  The  views  of  Mr.  Stone  on  this  point  are  here  transcribed 
at  length: 

In  the  spring  of  ^*^12  I  began  some  inicroacopicoxiimiuat  ions  of  rho  parasites  on  largo 
jiiul  biuall  trout,  which  led  to  the  discovery  of  a  cure  for  what  has  hitherto  boon 
thought  to  1)0  an  iiiciu-able disorder. 

It  is  vroll  known  that  when  trout  become  injured  or  unhealthy  a  fungoid  growth 
appears  in  blotches  over  the  surl'aco  of  their  backs,  usually  terminating  in  fatal 
results  in  a  few  days. 

It  has  hitherto  been  supposed,  I  bcliovc,  that  the  fungus  eats  into  the  tissues  of 
tlio  lish  and  destroys  it.  Tho  microscope  revealed,  however,  that  it.  was  not  the 
fiuigus  that  lunetrated  into  the  tisli  but  a  multitude  of  microscopic  worms.  *  * 
*  "  Tho  worms  are  never  found  in  tho  upper  parts  of  the  fungus,  but  just  below  at 
the  roots,  or  where  the  fungus  joins  on  to  the  surface  of  the  skiu.  Here,  between  tho 
loots  of  tho  fungus  and  tho  body  of  tho  fish,  arc  found  hundreds  of  these  creatures  in- 
(!05^antly  in  motion  and  apnareutlj^  eating  vigorously.  They  are  about  j<^f  of  an  inch 
in  length  and  ^i^  of  an  inch  in  diameter,  and  are  J)ro^*ided  with  a  mouth  at  one  ex- 
tremity, and  at  tho  other  with  abont  twenty  claiv-liko  appendages  for  fastening  on  to 
t  lie  iish  on  which  they  feed.  They  are  continually  eating  i nto  tho  t  issuer  oi  t  he  lish,  and 
tho  twenty  tentacles  enable  theiu  to  fasten  on  so  tightly  that  tho  nsh  cannot  shako 
them  oil'.  These  parasites  appear  to  live  on  the  flesh  of  the  llrh,  and  tho  fungus  to  live 
on  tho  digested  matter  into  which  they  transform  it. 

This  discovery  led  to  some  experiments  in  search  of  a  remedy,  and  it  vra«  foimd  that 
a  strong  solution  of  salt  destroyed  tho  parasites.  Experiments  were  then  made  of  im- 
mersing trout  in  saltwater,  and  it  was  found  to  be  perfectly  hannlcss  if  not  too  long 
continued.  A  method  wa»  thus  found  of  kllUngtho  parasites  without  killing  tho  fish, 
which  fact  vras  confirmed  by  actually  taking  a  tront  covered  with  fungus  and  immers- 
ing him  in  a  salt  bath  for  a  moment  or  two,  and  afterward  keeping  hiin  by  himself  for 
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Bevoral  days.  Tlie  f irngiis  peeled  off,  the  parasites  were  killed,  the  bare  spots  healed 
over,  and  the  trout  got  well.  Others  were  tried ;  some  died  and  some  lived.  From 
all  which  circumstances  we  may,  I  think,  draw  the  following  conclasions :  That  it 
is  the  worm,  and  not  the  fungus,  which  eats  into  and  kills  the  fish ;  and  that  the  fish 
can  bo  cured,  when  not  too  much  weakened,  by  immersion  in  a  strong  solution  of  salt. 
(I  iiscd  a  table-spoonful  of  salt  to  a  pint  of  water,  and  kept  the  fish  m  it  till  ho  went 
over  on  his  bacK,  and  then  took  him  out  and  put  him  instantly  into  cold  running 
water.)  A  similar  series  of  experiments  led  to  the  discovery  that  salt  is  also  a  cure  for 
the  parasites  on  young  fish.  These  parasites  are  smaller  than  those  which  infest  the 
largo  fish.  They  have  a  circular  form  with  a  diameter  of  about  ^j  of  an  inch.  They 
are  extremely  thin,  and  progress  by  a  rotatory  movement.  They  sometimes  swarm  in 
immense  numbers  upon  the  young  fish  that  are  attacked  by  them.  They  do  not  cause 
a  fungoid  growth  as  the  larger  ones  do  in  the  larger  fish,  but  the  young  trout  affected 
by  them  appear  outwardly  as  clean  and  well  as  ever.  If  the  parasites  are  not  removed, 
however,  the  trout  will  lose  their  strength,  and  drift  toward  the  screen,  on  which  they 
will  be  probably  caught  and  die.  Salt  destroys  the  parasites  and  does  not  ii^jure  the 
youuff  fry.  It  is,  therefore  a  remedy  for  the  parasites.  Hundreds  of  exi>eriments 
which  I  tried  of  putting  the  affected  young  trout  in  salt  water  had  the  same  result, 
which  was  to  kill  the  parasites  and  restore  the  fish.  I  will  also  add  in  this  connection 
that  the  salt  batli  seems  to  improve  the  young  fish  in  other  ways  than  by  killing  the 
parasites,  and  one  lot  of  young  fry  in  particular,  confined  in  a  small  box,  which  I 
cured  in  this  way,  and  to  which  I  gave  a  pint  of  salt  every  day,  appeared  better  than 
any  other  young  fish  that  I  had.  1  have  accordingly  come  to  the  conclusion  that  salt 
is  beneficial  to  the  young  fish,  and  that  large  quantities  can  be  used,  to  advantage  in 
the  nurseries  of  the  young  fry,  not  only  for  the  purpose  of  immersion,  but  to  furnish 
an  essential  element  in  which  the  water  has  become  deficient.  All  spring-water,  it  is 
said,  contains  a  modicum  of  salt.  Perhaps  this  slight  trace  of  salt  is  essential  to  the 
health  of  the  fish.  If  so,  then  salt  ought  to  be  supplied  artificially  when  trout  are 
kept  in  a  spring  stream  where  the  supply  of  salt  is  insufficient. 

Broom-corn  Culturist  and  Broom-aiakers*  Manual.  Giving  directions  for  rais- 
ing, cutting,  curing,  and  preparing  broom-corn  for  market,  with  notes  on  selllug, 
shipping  to  market,  &c.,  by  R.  A.  Travers,  Charleston,  Illinois.  Chicago :  Rand, 
McNally  &  Co.    Pamphlet,  30  pages.    1873. 

The  full  title  indicates  the  scope  of  the  pami)hlet.  The  writer,  after 
an  experience  of  twenty  years  in  the  broom-corn  and  broom  business, 
aims  to  impart  to  others  the  lessons  he  has  learned.  He  thinks  that 
many  farmers  could  make  it  an  incident  of  profit  added  to  their  general 
vocation ;  this,  by  raising  a  few  acres  of  broom-corn  in  summer  and  mak- 
ing it  up  into  brooms  in  winter,  when  they  and  their  boys  cannot  do 
much  at  anything  else.  The  indoor- work  is  light  and  pleasant,  and  from 
one  ton  of  brush  of  medium  length  1,200  to  1,300  brooms  may  be  made, 
which,  at  $3  per  dozen,  the  price  at  the  West  when  the  pamphlet  was 
prepared,  would  yield  $300,  or  $100  per  acre — taking  three  acres  to 
make  a  ton  of  brush. 

For  market  purposes,  broom-corn  may  be  raised  at  a  cost  of  $60  a  ton, 
the  items  being  as  follows :  Eent,  per  acre,  say  from  $3  to  $9  j  plowing, 
$5;  harrowing  twice,  $2 ;  planting,  $2;  harrowing  com  twice  witti  walk- 
ing cultivator,  $4 :  breaking  and  cutting,  $12 ;  hauling,  thrashing,  and 
putting  on  poles,  $10 ;  wire  and  baling,  $6 ;  making  in  all  (allowing  lib- 
eral wages  for  the  country)  from  $44  to  $50  a  ton,  as  the  rent  of  land 
ranges  from  $3  to  $9.  At  a  cost  of  $50  a  ton,  it  is  considered  a  remu- 
nerative crop,  since  a  good  quality  of  broom-corn  rarely  sells  for  less  than 
$100  per  ton.  If  it  were  decided  to  raise  large  quantities,  investing  cap- 
ital in  machinery,  it  could  be  raised  at  a  less  cost  per  ton.  It  must  cost 
more  or  less  according  to  the  efficiency,  as  to  rapidity,  of  the  cutters. 
Several  objects  must  always  be  kept  in  view  in  the  culture  of  broom-corn 
for  sale,  so  as  to  command  the  highest  price.  To  cut  and  cure  it  as  green 
as  possible,  handle  neatly,  bale  tightly,  and  in  all  cases  to  trim  the  bales 
A\ith  great  precision  and  neatness  at  the  ends. 

This  little  pamphlet  contains  very  many  practical  hints  and  sugges- 
tions which  must  prove  of  use  to  those  engaged  in  the  broom-corn  busi- 
ness. 
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All  the  land-scrip  granted  by  Congress,  under  the  act  of  July  2, 1862, 
for  the  benefit  of  industrial  colleges,  has  been  delivered  by  the  Govern- 
ment to  the  several  States,  Arkansas  and  Florida  having  received  theirs 
a  short  time  ago.  Twenty-six  States  have  sold  all  the  land  which  they 
received;  Illinois,  Iowa,  Kansas,  Michigan,  Minnesota,  Missouri,  New 
York,  and  Wisconsin  have  sold  only  a  part;  and  ]S'ebraska,I^evada,  and 
Oregon  still  retain  theirs  intact.  The  number  of  acres  sold  by  the  col- 
leges of  the  States  thus  far  is  7,868,473,*  and  the  number  remaining  un- 
sold is  1,237,844.  No  land  has  been  sold  recently  for  less  than  90  cents 
per  acre,  and  sales  have  been  made  by  Kansas  and  Minnesota  at  an 
average  of  $4.33  and  $5.45  per  acre,  respectively.  In  one  instance  New 
York  sold  100,000  acres  at  $4  per  acre,andl2,000at$4.70peracre.  The 
amount  already  received  by  the  colleges  of  the  several  States  from  the 
sales  of  the  congressional  land-scrip  is  $10,560,264 ;  and  the  estimated 
value  of  the  lands  remaining  unsold,  reckoning  them  at  their  present  mar- 
ket value,  is  $4,289,133. 

Large  additions  have  been  made  by  many  of  fhe  colleges  to  the  en- 
dowment-fund derived  from  the  congressional  land-grant.  Arkansas, 
Illinois,  Indiana,  Massachusetts  Agricultural  College,  New  Jersey,  Ohio, 
and  Pennsylvania  have  more  than  doubled,  and  Connecticut  and  New 
Hampshire  have  tripled  theirs.  Massachusetts  Institute  of  Technology 
has  increased  its  endowment  fourteenfold,  having  added  to  it  $900,0^. 
New  York  and  Ohio  have  added  to  theirs  more  than  half  a  million  dol- 
lars each ;  and  Connecticut,  Illinois,  and  Pennsylvania  nearly  the  same 
sum,  respectively.  All  the  States,  with  the  exception  of  a  very  few, 
have  added  something  to  the  congressional  land-scrip  gsant.  These 
additions  have  generally  been  made  in  buildings,  lands^  and  appara- 
tus, yet  several  of  the  States  hawre  contributed  largely  in  money.  In 
some  instances  scholarships  have  been  endowed  by  private  donations, 
covering  the  tuition  of  students,  and  in  others  paying  their  entire  ex- 
penses. In  most  of  the  colleges  tuition  and  room-rent  are  free  to  all. 
Besides  all  these  donations  large  sums  have  been  given  annually  by 
many  of  the  States  to  defray  the  current  expenses  of  conducting  the 
colleges.  The  amount  which  these  colleges  have  received  as  donations 
from  the  States,  counties,  towns,  and  individuals  is  $7,292,841,  not  in- 
cluding the  appropriations  made  for  current  expenses.  A  large  part  of 
this  money  has  been  given  by  individuals.  Cornell  Universi^  has  re- 
ceived more  than  $1,500,000  from  this  source.  By  comparing  the  value 
of  the  property  derived  from  the  land-scrip  received  from  the  National 
Government  with  that  derived  from  other  sources  it  will  be  seen  that 
for  every  $100  given  to  these  colleges  by  the  Government  the  i)eople 
have  eontributed  $69,  or  more  than  two-thirds  as  much.  The  entire 
l)roperty  of  all  the  colleges  is  valued  at  $17,535,475. 

Colleges  have  been  established  in  all  the  otates  except  Louisiana  and 
Nevada.  In  thirty-five -States  there  are  thirty-eight  distinct  colleges, 
and  if  we  count  two  additional  for  the  States  of  OeorgiA  and  Missouri, 
which  have  each  two  colleges  in  different  parts  of  the  State,  but  con- 
nected with  one  university  and  under  one  government,  the  number  will 

*  l^lissouri  is  not  included  in  this  estimate,  no  full  report  having  been  received  from 
the  college  of  that  State. 
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be  inereiised  to  forty.  Ail  the  colleges  are  iu  operation  except  in  Florida, 
Indiana,  Xorlli  Carolina,  and  Texas.  Tiie  number  of  professors  and 
assistants  at  present  employed  in  them  is  389,  and  the  number  of 
students  in  attendance  is  3,9J7.  In  fifteen  of  the  colleges  students 
occupy  a  portion  of  the  time  each  day  in  manual  labor  on  the  farm  or 
in  the  workshop.  Attention  is  given  by  twenty-one  of  the  colleges  to 
raising  thoroughbred  stock  for  the  purpose  of  giving  practical  instruction 
to  students  in  this  department  of  study,  imd  also  for  aiding  farmers  in 
the  several  States  in  supnjyiug  themselves  with  the  most  approved  breeds. 

The  stock  vd  comxx)sed  of  cattle,  horses,  sheep,  and  swine,  and  iiumb(*rs 
in  all  1,618,  valued  at  $82,140..  The  faritn  implements  ou  the  same  are 
valued  at  $47,047. 

in  the  account  which  follows  a  detail  is  given  of  the  operations  and 
progress  of  each  college,  and  a  large  amount  of  statistical  infomiation 
will  also  be  found  in  the  table  at  the  close  of  the  article. 

AL4JBAMA. 

Agricultural  and  Meclianical  College  of  Alahama,  at  Auburn  ;  Bcv.  L  T, 
Tiehenor^  /).  J),^  jjresidentr^An  additional  farm,  near  the  college,  con- 
taining 100  acres,  has  been  purchased  duruig  the  year,  and  inclosed  with 
a  substantial  plank  fence.  The  college  buildiiig  has  been  ia:iprov6d,  and 
the  fences  inclosing  the  eollege  grounds  have  been  entirely  renewed. 
There  are  at  present  seven  professors  connected  with  the  college.  Of 
the  104  students  entitled  by  the  law  of  the  State  to  be  educated  without 
charge  for  tuition,  31  have  already  entered  the  college.  ¥o  system  of 
manual  labor  for  the  students  has  yet  been  adopted^  and  sufficient  tioie 
has  not  elapsed  since  the  opening  of  the  college  on  the  25th  of  March} 
1872,  to  bring  the  farm  into  a  proper  condition  for  experimentai  pur- 
poses. 4ithough  the  college  is  making  rapid  advances,  it  is  coo^iderably 
retarded  iu  its  operations  from  a  want  of  an  adequate  income,  having 
thus  far  received  no  appropriation  from  the  State.  There  is  also  a  gT©at 
need  of  a  building  for  the  accommodatipa  of  the  students. 

The  entire  property  of  the  college  is  valued  at  $337,500,  as  follows : 
Proceeds  of  Congressional  laud-grant,  240,000  acres  at  90  cents  per  acre, 
$216,000,  v/hich  sum  was  invested  in  Alabama  State  bonds,  purchased  at 
a  (discount,  to  the  amount  of  $223,500 ',  buildings,  $100,000;  farm,  $3,000  ; 
apparatus,  $2,000. 

The  number  o(  studeQts  in  attendance  during  the  present  coUiegiato 
year  is  102,  63  of  whom  are  pursuing  agricultural  and  mechanical 
studies. 

ARKANSAS. 

Arkansas  Industrial  University,  at  Fayetteulle ^  Albert  W.  Bishop^  A. 
M,^  president — A  contract  was  made  the  4th  of  July  of  the  present  year 
for  the  erection  of  a  new  university  building  to  tike  the  place  of  the 
tem|K)rary  one  now  in  use.  It  is  to  be  built  of  brick;  .according  to  the 
description  given  in  our  report  for  1871.  The  walls  are  already  nearly 
completed,  and  the  building  will  be  finished  and  ready  for  pccupaocy  by 
September  1,  1875.  The  agricultural  department,  called  the  College  of 
Agriculture,  has  just  been  organized. 

In  addition  to  the  president  the  university  has  two  professor^ :  T.  L 
Thompson,  B.  S.,  i^rofessor  of  theoretical  and  applied  chemistry,  aud 
liichard  Tiiurston,  M.  D.,  j>rofessor  of  practical  and  theoretical  agricol- 
ture  and  horticulture.  Although  no  course  of  study  in  agriculture  has 
yet  been  prepared,  50  students  who  are  attending  the  university  have 
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received  iustruetiou  in  the  agricultftral  oiuTatious  of  the  iarm,  and 
laboreil  two  Iioufb  daily  during  the  crop  Rcasou.  It  is  the  determination 
of  the  trustees  of  the  uuiversity  that  agiicuUure  and  the  mechanic  arts 
shall  ix-x^oi\  e  1  he  attention  con  tern  j)lated  by  Congress  in  the  act  providing 
for  the  establishment  of  agriculture  and  mechanical  colleges,  and  that 
the  intention  of  the  law  shall  be  earned  out  in  its  full  spirit  as  soon  as 
the  means  of  doiug  fto  can  be  made  available.  The  laud-scrip  granted  by 
Congie^s  has  been  delivereil  to  the  State,  and  sold  for  8135,000,  or  00 
cents  per  acre,  to  Gleason  F.  IxjwIjb,  of  Oleveland,  Ohio,  who  has 
purchased  the  scrip  of  nineteen  or  twenty  of  the  States.  According  to 
the  conti-act  the  last  payment  was  to  be  made  on  or  before  September 
23,  1873.  The  money  has  all  been  paid  as  per  agieement,  and  the  col- 
lege is  now  in  a  condition  to  enter  upon  a  high  cai^eer  of  usefulness  and 
success.  Provision  has  been  made,  by  the  act  establishing  the  university, 
for  the  education  of  219  students  for  four  years  without  charge  for  tuition, 
and  there  are  now  58  of  this  number  receiving  instruction  in  the  insti- 
tution. Some  experiments  have  been  conducted  during  the  year  on  the 
farm  in  the  cultivation  of  wheat,  corn,  and  oats ;  and  seeds  furnished  by 
the  Department  of  Agriculture  have  been  tested. 

The  entire  property  of  the  university  at  the  present  time,  including 
the  college  of  agriculture,  amounts  to  $300,000,  all  of  which,  except  the 
^135,000  from  tie  congressional  land-grant,  was  received  fix>m  State, 
county,  town,  and  private  donations.  It  has  also  an  appropriation  from 
the  State  of  $15,000  a  year  for  two  years,  expiring  Jane  30,  1875.  The 
farm-stock  and  implements  are  valued  at  $360. 

The  number  of  students  in  the  university  for  the  present  collegiate 
year  is  241,  50  of  whom  have  received  some  instruction  in  agriculture 
and  8  in  the  mechanic  arts. 

CALU-'ORNU. 

University  of  California — College  of  Science  and  ike  ArtSy  at  Berkeley; 
Daniel  0.  Chibna^i,  A.  M,y  president. — ^This  university  has  twelve  profes- 
sors, not  including)  the  president,  one  assistant  professor,  and  four  in- 
structors. When  fully  organized  it  will  include,  according  to  the  plan 
recently  adopted,  a  college  of  letters;  a  college  of  science  and  the  arts, 
including  agriculture,  mining,  and  engineering;  a  college  of  medicine; 
and  a  college  of  law.  The  first  three  are  now  in  operation.  Tlie  col- 
lege of  agriculture,  as  a  distinct  department  with  a  separate  eourse  of 
study,  has  not  yet  been  opened,  but  provision  has  been  made  in  the  sci- 
entific course  by  which  students  niay  select,  in  the  junior  and  senior 
years,  special  studies  relating  either  to  agriculture,  chemistry,  or  engi- 
neering, to  which  they  give  their  chief  attention.  The  studies  in  agri- 
culture include,  in  the  junior  year,  the  chemical  composition  of  agricul- 
tural plants,  the  plant  a«  an  organism  adapted  to  perform  a  certain  work, 
the  material  when  wTought,  the  forces  by  which  the  work  is  accomplished, 
the  relations  of  the  plant  to  the  atmosphere  and  to  the  soil,  and  the  na- 
ture, origin,  and  composition  of  the  soil ;  in  the  senior  year,  tinage,  irri- 
gation, drainage,  reclamation  of  land,  field-crops,  sheep  and  cattle 
husbandry,  Ibrestiy  and  arboriculture,  sericulture,  fruit  and  other  spe- 
cial cultures,  household  and  rural  economics,  with  a  part  of  the  lectures 
mentioned  under  the  preceding  year.  There  will  also  be'special  instruc- 
tion in  the  junior  and  senior  years  in  veterinary  science,  diseases  of 
X)lants,  agricultural  entomology,  pruning  and  propagation,  vine-culture 
and  wine-making,  dairy  economy,  farm  implements  and  farm  manage- 
ment, fish-culture,  &c.    Instruction  is  also  given  by  experimental  and 
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illustrated  lectures,  recitations, 'essays,  class  discussions,  and  in  tlie 
practical  application  of  principles  on  the  college  farm.  ImpFovements 
hare  been  commenced  on  the  farm,  and  it  will  soon  be  brought  into  a 
condition  for  testing  the  capabilities  of  the  State  for  the  production  of 
special  field-crops,  fruits,  and  forest-trees,  and  to  ascertain  the  best  pro- 
cesses and  most  economical  methods  of  producing  them.  It  is  the  inten- 
tion of  the  regents  of  the  university  to  provide  labor  for  students,  and 
to  pay  them  a  reasonable  compensation  as  soon  as  practicable.  No  charge 
is  made  for  tuition,  and,  besides  this  benefaction,  the  legislature  has  es- 
tablished five  scholarships  of  $300  each. 

During  the  present  year  two  large  buildings,  located  at  Berkeley,  have 
been  completed  and  furnished,  and  were  opened  for  students  on  the  24th 
of  September.  One  is  called  North  Hall,  or  the  College  of  Letters,  is 
built  of  wood,  and  contains  the  oflSces  of  the  president,  dean,  faculty, 
and  regents,  the  class-rooms  of  ancient  and  modem  languages,  mathe- 
matics, and  history,  and  a  lecture-room  and  an  assembly-room  capable 
of  holding  400  persons.  Tlie  other  is  called  South  Hall,  or  the  College 
of  Science.  It  is  built  of  brick,  and  contains  the  rooms  devoted  to 
agriculture,  metallurgy,  chemistry,  natural  history,  and  geology  j  also 
the  library  and  scientific  cabinets.  The  new  laboratories  in  the  College 
of  Science  are  large  and  convenient,  and  furnished  with  the  best  and 
newest  apparatus  and  appliances  for  chemical  instruction.  One  room 
is  fitted  up  especially  for  conducting  experiments  in  elementary  chemis- 
try by  the  freshmen  and  sophomore  classes.  The  library  of  the  uni- 
versity contains  over  11,000  volumes,  and  the  herbarium  1,000  speci- 
mens. It  has  also  a  valuable  collection  of  ores,  fossils,  minerals,  and 
metallurgical  products,  and  is  expecting  soon  to  receive  thp  collec- 
tions of  the  California  geological  survey. 

All  the  land-scrip,  160,000  acres,  granted  to  the  State  by  Congress, 
has  been  sold  at  $6  per  acre,  amounting  to  $750,000.  The  cash  endow- 
ment-fund amounts,  at  present,  to  $613,000.  Of  this  amount  $135,000 
are  invested  in  State  capital  bonds^  at  7  per  cent.,  paid  semi-annually  5 
and  the  remainder,  $478,000,  principally  in  civil  bonds,  at  6  per  cent 
The  annual  income  &om  this  fund  is  $38,130.  Some  additional  revenae 
is  derived  from  other  property.  The  college  has  received  large  appro- 
priations from  the  State,  and  donations  firam  individuals  for  erecting 
buildings,  purchasing  apparatus,  &c.  Edward  Tompkins,  of  Oakland, 
made  a  donation  of  land,  valued  at  $40,000.  The  entire  property  of  the 
College  of  Science  and  the  Arts,  or  the  Agricultural  and  Mechanical 
College,  so  far  as  we  have  been  able  to  determine  from  the  data  ftar- 
nished,  is  as  follows :  Congressional  land-scrip,  150,000  acres,  $750,000; 
Agricultural  and  Mechanical  College  building,  or  College  of  Science, 
$200,000 :  one-half  of  200  acres  of  land,  used  for  the  site  of  the  univear- 
sity  buildings  at  Berkeley,  $100,000 ;  one-half  of  the  apparatus,  used  in 
common  by  all  thedepartments,$12,5005  one-halfof  the  museum,  $17,500; 
and  one-half  of  the  library,  $7,500 ;  making  a  total  of  $1,087,500.  If 
to  this  amount  we  add  the  building  of  the  College  of  Letters,  196,468; 
other  property  at  Oakland,  owned  by  the  university,  and  valued  at 
$189,500;  property  in  San  Francisco,  $75,000;  one-halfof  the  200  acres 
of  land  at  Berkeley,  $100,000;  and  one-half  of  the  apparatus,  &c.,  as 
given  above,  we  have  for  the  entire  property  of  the  university,  including 
all  the  departments,  the  sum  of  $1,585,968. 

Young  women  are  admitted  to  the  dififerent  departments  of  the  urn- 
versity  on  the  same  conditions  as  young  men.  There  are  now  37  of  the 
former  in  attendance.    The  number  of  students  in  the  university  during 
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the  present  collegiate  year  (1S73)  is  185,  93  of  whom  are  in  the  college 
of  science,  44  in  the  college  of  letters,  13  students  at  large,  and  35 
special  students. 

CONNECTICUT. 

Tale  College — JSheffield  Scientific Sclioolj  at Ifeto Haven;  Bev.  Noah  Porter j 
D.  D.y  LL.  JD.j  premdent — ^This  school  has  fourteen  professors  and  nine- 
teen assistants,  five  more  of  the  latter  than  during  last  year,  1872.  The 
number  of  professors  and  instructors  in  all  the  departments  of  the  col- 
lege is  82.  The  most  important  improvement  which  has  been  made 
during  the  present  year  is  the  completion  of  Korth  Sheffield  hall,  which 
was  ready  for  occupation  in  July.  It  has  a  front  of  76  feet  and  a  depth 
of  84  feet,  and  is  four  stories  high  besides  the  basement.  The  base- 
ment is  11  feet  high ;  the  first,  second,  and  third  stories  are  each  14 
feet  high,  and  the  attic  or  fourth  story  9J  feet  high.  The  foundation- 
walls  below  the  water-table  are  made  of  brown  stone  in  courses,  rock- 
faced.  Th6  water-table,  window  and  door-sills  are  of  blue  stone,  and 
the  main  walls  of  red  brick,  white  fire-bricks  and  blue  stone  bricks 
being  employed  in  band  courses  in  the  arches  of  the  openings  and  in 
the  cornices.  In  the  basement  there  are  two  large  rooms  and  one  small 
room,  completely  finished,  and  suitable  for  recitation-rooms.  The  rear 
part  of  the  basement  under  the  lecture-room  is  occupied  by  a  coal-room, 
heating-furnaces  and  boilers,  janitor's  room,  and  water-closets.  On  the 
first  floor,  or  main  story,  above  the  basement,  are  a  large  lecture-room, 
occupying  nearly  half  the  floor,  and  four  recitation-rooms.  The  second 
and  third  floors  or  stories  are  divided  alike,  having  two  large  rooms  ot 
equal  size  on  each  floor  over  the  lecture-room,  and  four  rooms  on  each 
floor  in  the  front  of  the  building.  The  south  side  of  the  second  story, 
consisting  of  three  rooms,  is  devoted  to  physics^  the  north,  consisting 
of  three  rooms,  to  civil  engineering.  The  small  rooms  on  the  second 
floor  in  the  &ont  are,  at  present,  appropriated  to  professors,  the  middle 
rooms  are  for  apparatus  and  recitation-rooms,  and  the  rear  for  apparatus, 
lectures,  and  drawing-rooms.  The  rooms  on  the  south  side  of  the  third 
floor  are  devoted  to  dynamic  engineering,  the  large  room  on  the  north 
side  to  natural  history,  the  middle  room  to  botany,  and  the  front  to  the 
purposes  of  private  study.  The  fourth  story  furnishes  one  large  room 
73  feet  by  28  feet,  for  instruction  in  instrumental  drawing,  and  eleven 
small  rooms  to  be  occupied  as  private  rooms  for  instructors  and  store- 
rooms. The  interior  of  the  building  is  finished  with  yellow-pine  coated 
with  oil  and  shellac,  and  the  staircase  and  wainscoting  of  the  halls  with 
pine,  ash,  and  black- walnut.  It  is  heated  throughout  by  steam,  and  is 
thoroughly  ventilated.    Cost,  with  lot,  $115,400. 

*'  The  Sheffield  Scientific  School,''  says  the  president. "  received  in  1864, 
by  an  act  of  the  Connecticut  legislature,  the  national  grant  for  the  pro- 
motion of  scientific  education  under  the  congressional  enactment  of  July 
2, 1862,  and  thus  became  the  College  of  Agriculture  and  the  Mechanic 
Arts  for  Connecticut."  The  entire  property  of  the  school  is  v^ued  at 
$614,000,  as  follows:  Buildings  and  real  estate,  $216,000;  permanent 
fund,  $223,000;  cabinets,  libraries,  apparatus,  &c.,  $40,000:  congres- 
sional land-grant,  $135,000.  All  except  the  $135,000  received  from  the 
national  Government  has  been  derived  from  private  donations. 

There  are  27  beneficiaries  who  are  educated  in  this  school  without 
charge  for  tuition.  The  number  of  students  in  attendance  during  the 
present  scholastic  year  is  242,  being  85  more  than  during  the  previous 
year.    The  number  in  Yale  College,  including  all  the  departments,  is  955. 
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DELAWARE. 

J)ela7C((re  College^  at  Xcicarl-;  William  II,  PurncUj  A,  M,,  president, — 
TLis  college  Las  live  professors  and  one  assistant  professor.  During  the 
present  year  a  normal  department  has  been  established  in  connection 
with  tbe  college  for  the  education  of  teachers.  All  students  who  are  not 
pursuing  the  classical  course  of  study  receive  instruction  in  agriculture. 
The  manual  labor  performed  on  the  farm  is  voluntary.  The  college  is 
required  by  the  law  of  the  State  to  educate  thirty  studeuts  without  charge 
for  tuition,  and  the  trustees,  since  the  establishment  of  the  normal  de- 
partment, have  provided  free  education  for  thirty  more.  The  greatest 
obstacle  which  the  college  has  at  present  to  encounter  is  the  want  of 
funds,  occasioued  by  the  smallnessof  the  congressional  land-grant  which 
the  State  received.  Notwithstanding  this  embarrassment  the  number 
of  stuApnts  has  largely  increased  since  the  last  year. 

During  the  last  two  years  the  college  has  received  an  appropriation 
of  $2,000  annnally  from  the  State,  which  has  been  expended  for  defray- 
ing the  salaries  of  the  professors.  Ko  donations  have  been  made  by 
individuals.  The  land  granted  by  Congress  was  sold  for  about  87 
cents  per  acre.  The  entire  property  of  the  college  is  valued  at  $139,000, 
as  follows:  Congressional  land-grant,  90,000  acres,  $78,400;  interest 
accrued,  84,600;  buildings,  $50,000;  library  and  apparatus,  $6,000. 

The  number  of  students  attending  the  college  in  all  its  departments 
during  the  present  collegiate  year  is  83,  14  of  whom  are  pursuing  the 
agricultural  course. 

FLORIDA. 

Florida  State  AgrieuUnral  College',  Hon,  Jonathan  C.  Gibhs^  president  of 
the  directors, — The  90,000  acres  of  land  granted  to  this  State  by  Congress, 
under  tbe  act  of  July  2^  1862,  were  delivered  January  10, 1873*  A  eon- 
tract  had  been  previously  made  for  its  sale  to  Gleason  F.  Lewis,  of  Cleve- 
la«nd,  Ohio,  come  time  during  the  year  1872,  at  90  cents  per  acre.  The 
proceeds  amounted  to  $81,000,  and  the  money  wa»  paid  in  full  on  the 
15th  of  October  of  the  present  year,  1873.  Eighty  thousand  dollars  of 
this  sum  were  invested  in  Florida  State  bonds,  bearing  6  per  cent,  inter- 
est in  gold,  to  l>e  paid  semi-annually.  The  bonds  were  purchased  for  80 
cents  on  a  dollar,  and  amount  to  $100,000;  The  $1,000  uninvested  and 
the  interest  accruing  on  the  fund  amounted,  at  the  close  of  the  year,  to 
$1,135,  making  a  total^  with  the  previous  investment,  of  $101,135.  If 
$1,(K)1 1)0  deducted  for  expenses  incurred  in  securing  the  fund,  $100,134 
will  remain  as  the  entire  property  of  the  college. 

The  county  of  Alachua  oftered  to  the  directors  of  the  college  to  give 
$50,000  in  cash  and  20,000  acres  of  land,  to  be  selected  under  their 
direction,  and  to  secure  free  transportation  on  the  Florida  Eailroad  for 
all  the  materials  necessary  to  be  UvScd  in  the  construction  of  the  requisite 
buildings,  if  they  would  locate  it  in  that  county  on  the  line  of  the  Florida 
Eailroad.  The  proi>osition  was  unanimously  accepted,  and  the  town 
of  Gainesville  was  suggested  as  the  place  most  eligible  for  its  location. 
The  executive  committee  of  the  directors  proceeded  to  that  place  in 
June  of  the  present  year  for  the  purpose  of  perfecting  the  location  of 
the  college  there,  but  failed  to  accomplish  their  ol)jecfc  on  account  of 
tbe  inability  of  tlie  citizens  of  the  county  to  comply,  at  that  time,  with 
the  conditions  of  the  guarantee  upon  which  the  location  was  provisionally 
made.  Tbe  committee  have  the  subject  of  the  location  now  (Decem- 
ber, 1873,)  under  consideration^  and  are  in  confident  expectation  that 
it  will  be  Used  in  a  few  months,  and  that  the  State  will  soon  have  a& 
agricultural  college  in  full  operation. 
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GEOBGIA. 

University  of  Georgia— Georgki  State  College  of  Affriculture  md  the 
Mechanic  Arts,  at  AiJwna  ;  Bev.  A.  A.IApscomh^  D,  JD.  LL.  D.  chancell' 
or. — There  are  eight  professors  including  the  president*  WilHam  Le  Eoy 
Bronn,  A.  M..  and  foui*  instractors  in  wiis  college.  The  profesaorship 
of  natural  history  and  physiology  remains  to  be  filled.  The  city  of 
Athens  has  given  during  the  present  yeat  $25,000  for  the  purpose  of 
erecting  a  new  laboratory  building  for  the  college.  It  is  to  be  50  feet 
wide  and  100  long,  and  three  stories  higli,  with  a  basemetit.  The  ^st 
floor  and  basement  will  be  appropriated  to  the  department  of  chemistry, 
and  will  contain  analytical  laboratories,  balance-room,  store-room,  a  room 
for  agricultural  analysis,  and  a  lecuture-room.  The  second  floor  will 
contain  a  physical  laboratoiy,  s^paratos  room,  working  room,  and  a 
lecture-room.  On  the  third  floor  will  be  a  model-room,  lecture-room  for 
students  in  engineering,  and  a  drawing-hall.  A  large  amount  of  appa- 
ratus has  been  purchased  for  equipping  the  laboratory,  for  whieh  indi- 
viduals, citizens  of  Athens,^  have  contributed  $3^000. 

The  professor  of  chemistry  is  engaged  in  analyzing  commercial  ferti- 
lizers, and  publishing  the  results  of  his  investigations  for  the  benefit  of 
the  farmers  of  the  State.  Ten  different  kinds  have  been  already  ana- 
lyzed, and  their  composition  and  value  published^  ^wo  hours  a  day  are 
devoted  by  the  students  to  practical  exercise  in  chemical  analysis,  and 
this  work  is  continued  until  6ach  has  become  competent  to  determine 
the  chemical  constituents  of  an  unknown  substance  presented  to  him. 
Those  who  take  the  course  of  applied  chemistry  will  be  required  to  work 
in  the  chemical  laboratory,  during  the  last  year  of  their  course,  five  hours 
daily  for  six  days  in  the  week.  Attention  is  also  given  to  drawing  dur- 
ing a  part  of  the  course  for  two  hours  each  day.  No  system  of  manual 
labor  has  been  a<lopted  for  work  on  the  farm.  About  thirty-five  experi- 
ments have,  however,  been  conducted  on  ten  aeres^  some  of*  which  will 
be  published.  The  number  of  free  scholarships  is  equal  to  the  number 
of  the  members  of  the  general  assembly  of  the  State,  which  is  now  220. 
To  this  number  the  tnistees  of  the  university  have  added  30.  A  fee  of 
$5  for  the  first  term  and  $10  for  the  second  will  be  demanded  for  each 
labopatory  student  for  t\ie  use  of  cheminals,  and  a  common  apparatus 
will  be  furnished  for  eachy  at  a  cost  not  exceeding  $10,  which  will  be 
considered  as  his  property. 

The  entire  property  of  the  college  of  agriculture  and  the  mechanic 
arts  is  valued  at  8271,000,  as  follows:  Congressional laml- grant,  270,000 
acres,  at  90  cents  per  acre,  $243,000:*  donation  from  the  city  of  Athens 
for  building  a  laboratory,  $25,000;  donation  by  citizens  of  Athens  for 
apparatus,  $3,000.  The  buildings  now  erected,  the  library,  and  raostof 
the  apparatus  are  the  property  of  the  university,  and  are  us6d  in  com- 
mon by  both.    They  are  worth  $200,000. 

In  speaking  of  the  progress  of  the  college  the  president  says :  ''  This 
college  has  inaugurated  a  noble  work  in  Georgia.  By  its  free  tuition  it 
is  educating  a  class  of  young  men  wlio,  in  a  few  years,  will  become  the 
pride  of  the  State.  In  my  opinion  the  donation  o^  land  by  the  General 
Government  for  the  establishment  of  agricnltoral  and  mechanical  col- 
leges will  prove  to  be  the  most  profitable  investment  that  it  has  ever 
made  with  a  similar  amount  of  money.    They  give  just  the  education 

*  Of  the  iiilerost  derived  annually  from  this  fund,  at  7  per  cent.,  $2,500  are  paid  to 
the  North  Georgia  Agricultural  Colleee,  at  Dahlonega,  which  sum  is  equal  to  the  in- 
terest on  $35,714,  and  practicaUy  tho  nind  of  the  college  at  Athens  is  diminished  by 

tills  nmuuiit. 
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wbicli  the  age  demands,  and  which  the  South  especially  so  much  needs. 
It  should  be  remembered  that  they  are  now  in  their  infancy,  and  need 
the  generous  support  of  all  the  firiends  of  true  progress ;  and  if  they 
are  made  what  they  should  be,  our  country  will  become  nneqnaled  in 
intelligence  and,  power.'' 

The  number  of  students  attending  the  college  during  the  present 
collegiate  year  is  151,  all  of  whom  are  pursuing  agricultural  and  me- 
chanical studies.  In  the  university,  including  all  the  departments 
except  North  Georgia  Agricultural  College,  the  number  is  312 ;  includ- 
ing that  college  it  is  521. 

North  Georgia  Agricultural  College j  atDahlonega;  Bev.  A.  A,  Lipscomb j 
Bb.j  LL.  JD.j  chamceUor, — This  college  has  been  in  operation  one  year, 
having  been  opened  January  1, 1873.  It  has  an  agricultural  and  me- 
chanical^ a  normal,  and  a  primary  department,  four  professors,  including 
the  president  of  the  college,  Hon.  David  W.  Lewis,  A.  M.,  and  four 
assistants.  The  people  in  the  section  of  the  State  in  which  the  college 
is  located  having  hitherto  been  deprived  even  of  common-school  advan- 
tages, are  rallying  around  this  infant  institution  with  enthusiasm,  and 
the  number  of  students  for  the  present  collegiate  year  (1873)  is  swelled 
to  209, 122  of  whom  are  males  and  87  females.  Twenty-five  pursue 
agricultural  and  20  mechanical  studies.  Sufficient  time  has  not  yet 
elapsed  for  maturing  permanent  coiH^ses  of  study  for  the  several  depart- 
ments of  the  college.  Instruction  is  given  in  reading,  geography, 
arithmetic,  grammar,  book-keeping,  history,  rhetoric,  natural  philoso- 
phy, chemistry,  physiology,  botany,  geology,  mental  pbilosopoy.  algebra, 
geometry,  surveying,  and  the  Latin  and  Greek  languages.  Measures 
will  be  taken  at  the  earliest  opportunity  to  provide  for  special  instruc- 
tion in  agriculture.  The  trustees  say :  ^^  Our  means  have  been  too  limited 
to  put  our  grounds  (10  acres)  in  condition  for  successfcQ  teaching  and 
illustration  of  those  subjects  directly  relating  to  agriculture.  This  will 
be  done,  however,  when  we  have  the  means  at  hand.  We  contemplate 
at  an  early  day  putting  a  portion  of  our  land  under  the  care  of  au  ex- 
perienced fruit-grower,  who  will  be  able  to  instruct  pupils  in  the  growth, 
culture,  and  diseases  of  fruit-trees,  and  who  will  also  be  able  to  lecture 
on  the  diseases  of  domestic  animals."  It  is  intended  also  to  introduce 
the  manual-labor  system  next  year,  by  separating  the  male  students 
into  divisions,  each  division  being  required  to  work  one  day  in  a  week  on 
the  farm  under  the  direction  of  a  competent  superintendent,  and  with 
the  double  object  of  instructing  the  students  in  agriculture,  and  of  fur- 
nishing them  the  means  of  defraying  a  part  of  their  expenses  for  board, 
books,  &c.  The  professors  of  the  University  of  Georgia  wiU  also  give 
lectures,  at  stated  times,  on  subjects  connected  with  the  studies  of  the 
college. 

This  college  is  strictly  a  branch  of  the  University  of  Georgia.  An 
agreement  was  made  between  the  trustees  of  the  University  of  Georgia, 
to  which  the  proceeds  of  the  congressional  land-grant  were  given,  and 
the  trustees  of  North  Qeorgia  Agricultural  College  that  the  college, 
with  all  its  property,  should  become  "  a  part  and  parcel  of  the  Univer- 
sity of  Georgia  5"  that  the  trustees  of  the  college  should  have  the  priv- 
lege  of  choosing  its  professors ;  of  directing  its  government  and  local 
interests,  and  of  transferring,  after  proper  preparation,  to  the  university 
30  students,  who  are  to  be  educated  in  its  College  of  Agriculture  and 
the  Mechanic  Arts  without  charge  for  tuition.  The  trustees  of  the  uni- 
versity have  the  right  of  electing  the  president  of  the  faculty  of  tiie 
college.    The. North  Georgia  Agricultural  College  appears  to  hold,  at 
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present,  the  position  of  a  preparatory  department  of  tlie  College  of  Agri- 
culture and  the  Mechanics  Arts  of  the  University.  By  the  same  agree- 
ment between  the  trustees  of  the  two  institutions,  the  i^orth  Georgia 
Agricultural  College  was  to  receive  annually,  in  interest  on  the  proceeds 
of  the  congressional  land-grant,  the  sum  of  $2,000  which,  by  a  subse- 
quent arrangement,  was  increased  to  $2,500.  As  the  proceeds  of  the 
congressional  land-grant  are  invested  in  (reorgia  bonds,  bearing  7  per 
cent,  interest,  the  college  has  actually  an  interest-bearing  fund,  from 
this  source,  of  $35,714.  It  has  a  private  endowment  fund  of  $3,000, 
being  a  portion  of  a  donation  of  $4,200  made  by  Hon.  William  P.  Price, 
president  of  the  trustees,  which  is  invested  in  8  per  cent.  Georgia  bonds, 
placed  in  the  hands  of  the  treasurer  of  the  State  for  safekeeping.  It 
has  a  subscription  to  this  fund  amounting  to  about  $2,000,  and  has  also 
received  this  year  $350  fix)ni  the  Peabody  fund,  which  it  is  expected 
will  be  increased  to  $450  in  1874.  Seventeen  persons  have  also  agreed 
to  contribute  $20  each,  and  one  $50,  to  be  paid  on  the  college  commence- 
ment-day of  each  year  for  five  years.  The  college  building  and  the 
10-acre  lot  on  which  it  is  located  cost  the  United  States  Government,  in 
1835,  $70,000,  and  is  worth  considerably  more  at  the  present  time.  The 
act  of  Congress,  approved  April  20,  1871,  by  which  the  property  was 
conveyed  to  the  trustees  of  the  college  is  as  follows: 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United  States  of  Amertca 
in  Congress  assembled,  That  the  Secretary  of  the  Treasnry  be,  and  is  hereby,  authorized 
and  directed  to  convey  to  the  trastees  of  North  Georgia  Agricnltnral  College,  located 
in  the  town  of  Dahlone^a^  Georgia,  the  building  known  as  the  United  States  branch 
mint,  at  Dahlonega,  and  ten  acres  of  land  connected  therewith,  located  on  the  lot  of 
land  number  nine  hundred  and  forty-nine,  in  the  twelfth  district  of  the  first  section  of 
Lumpkin  County ;  said  conveyance  to  be  made  by  the  Secretary  of  the  Treasury  so 
soon  as  he  is  assured  that  the  said  trustees  have  been  properly  incorporated  by  the 
laws  of  Georgia,  and  on  the  express  condition  that  said  building  shall  be  used  exclu- 
sively for  educational  purposes,  and  in  conformity  with  the  provisions  of  the  act  en- 
titled '^An  act  donating  public  lands  to  the  several  States  and  Territories  which  may 
provide  colleges  for  the  benefit  of  agriculture  and  the  mechanic  arts.'' 

The  entire  property  of  this  college,  not  including  the  $35,714  of  the 
proceeds  of  the  congressional  land-grant  now  in  the  hands  of  tne  trustees 
of  the  University  of  Georgia,  on  which  the  college  draws  interest,  is  valued 
at  $75,000,  as  follows :  College  building  and  grounds  granted  by  Congress, 
870,000;  donation  by  Hon.  William  P.  Price,  $3,000;  subscription  by 
other  citizens  friendly  to  the  college,  $2,000.  All  students  irom  the 
State  are  admitted  without  charge  for  tuition,  an  admission-fee  of  only 
$5  being  charged  for  wood  and  repairs  on  the  college  buUding,  which 
Avill  be  relinquished  as  soon  as  means  can  be  provided  ftom.  other  sources 
for  defraying  these  expenses.  Board  in  good  families  is  furnished  for 
$8  to  $12  per  month,  and  houses  and  cottages  can  be  rented  for  private 
boarding  at  $2.50  to  $5  per  month. 

ILLINOIS. 

niinais  Industrial  University^  at  Urhana ;  John  M.  Chregory,  LL,  D., 
regent — This  university  has  thirteen  professors  and  seven  instructors 
and  assistants.  The  new  university  building,  a  description  of  which 
was  given  in  the  report  of  this  Department  for  1871,  and  an  engraving 
of  the  same  in  that  of  1872,  has  been  completed  during  the  present  year, 
and  affords  ample  facilities  for  conducting  the  operations  of  the  differ- 
ent departments  successfully.  A  new  physical  laboratory  has  also  been 
added  to  the  other  improvements.  Three  tJiousand  dollars  were  appro- 
priated by  the  legislature  of  the  State  for  furnishing  it  with  apparatus, 
all  of  which  has  been  collected,  and  is  now  ready  for  use.    A  part  was 
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purchased  in  Europe  and  tlie  remainder  has  been  inaniifa<5tared  in  the 
mechanical  department  of  the  university,  and  is  said  to  be  of  the  very 
best  quality.  Extensive  experiments  have  been  made  in  the  culture  of 
diflerent  varieties  of  plants,  in  forest-planting  and  stock-feeding,  a  de- 
tailed account  of  which  will  be  given  in  the  annual  report  of  the  uni- 
versity. 

The  manual  labor-system  has  been  adopted.  The  labor  is  of  two 
kinds,  educational  and  remunerative.  Educational  labor  is  designed 
for  practical  instruction,  and  as  it  is  a  part  of  the  (Jourse  in  the  technical 
schools,  it  is  not  paid  for.  Eemnnei'ative  labor  is  prosecuted  for  its 
products.  It  is  voluntary,  and  is  paid  for  according  to  its  worth,  the 
maximum  price  being  10  cents  per  hour.  Students  wishing  to  work  join 
the  labor  classes,  which  go  out  two  hottrs  a  day,  or  four  hours  on  alter- 
nate days.  Good  workers  can  get  extra  work  if  they  desire  it.  Some 
pay  their  way  by  working.  In  all  the  departmetits  students  are  edu- 
cated without  charge  for  tuition.  An  entrance-fee  of  $10  is  required, 
$5  per  term  for  incidentals,  and  $4  for  room  rent.  The  stock  kept  on 
the  stock-farm  is  valtied  at  $6,200,  and  the  engine,  tools,  and  imple- 
ments at  85,956 ;  the  implements  on  the  horticultural  farKi  are  valued 
at  $502. 

The  entire  property  of  the  university  is  valued  at  $800,308,  as  follows: 
Congressional  land-grant,  454,560  aeres,^  sold  at  about  70  eents  per  acre, 
$319,494  invested  in  bonds;  congressional  la^d-grant,  25<440  aeres 
unsold,  valued  at  $3  per  acre,  $70,320 ;  other  bonds,  $104,606 ;  stock-farm , 
including  stock  and  implements,  $51,300 f  hortictdtural  farmy  isclod- 
ing  implements,  $34,965;  green-houses  and  plants^  $4,135;  machine- 
shops,  $7,082  J  carpenter-shops,  $3,601;  civil  engineei^hig  departftients, 
$1,037;  chemical  laboratory,$6,007;  physical  laboratory, $1,956;  library, 
$10,868;  cabinets^  $3^758 ;  buildings,  $232,300;  furniture,  $2,313: 

The  number  of  students  attending  the  university  during  the  present 
collegiate  year  is  402 ;  328  of  \<^hom  are  mfdes  and  74  females.  Of  the 
whole  number  in  the  university  87  pnftiue  agdcultutal  and  74  mechanical 
studies. 

INMANA. 

Fm'diie  J'nicrrsiftf — Indiana  Agriouttural  College^  at  La  Fayette]  Rich 
ard  Owen  J  LL,  2>.,  'president, — ^This  institution  has  not  yet  been  opeitod 
ibr  students,  but  it  is  announced  by  the  trustees  that  it  will  be  during 
the  n«xt  year,  1874.  Isfone  of  the  faculty  except  the  president  and  tie 
profe&sor  of  chemistry,  J,  H.  Bougham,  A.  M.,  have  been  elected ;  the 
remaining  chairs  will,  however,  soon  be  filled.  During  the  present  yea* 
a  dormitory  containing  thirty-two  salts  of  rooms,  thi'ee  rooms  to  a  suit, 
and  costing  $35,000,  has  been  complete<l ;  also  a  boarding- house  costing 
$33,000,  and  a  laboratory  on  the  plan  of  the  new  laboratory  of  Brown 
University,  costing  $15,000.  A  farm-house,  gymnasium,  and  military 
hall  will  bo  built  immediately.  It  is  in  contemplation  also  to  biiild  a 
barn  for  the  faria-stock,  at  a  cost  of  $10,000,  as  soon  as  an  appropriation 
can  be  obtained  from  the  legislature  for  the  purpose.  The  basement  of 
the  college  building  has  been  finished,  and  it  is  proposed  to  complet<i  the 
entire  edifice  during  the  coming  year. 

The  laB<l-scrip  granted  by  Congress  was  sold  in  1867  for  $212,238,  and 
by  judicious  management  this  fund  now  amounts  to  $340/)00.  The 
institution  has  received  several  liberal  donations^  which  have  beennsed 
for  the  purchase  of  land  and  the  eiPcction  of  buildings.  Mr.  John  Pardae 
gave  $150,000,  to  be  paid  in  yearly  insUd^ments  of  $15,000  j  the  citizens 
of  Chauncey,  in  Tippecanoe  Connty,  donated  100  acre^of  land  valued  dt 
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$50,000;  Tippecanoe  County  gave  $50,000,  payable  in  yearly  install- 
ments of  810,000;  and  the  8tate  has  appropriated  800,000,  one-half  of 
which  was  paid  in  Jnne  of  the  present  year  and  the  Ijalanee  will  be  paid 
in  June,  1871.  No  stock  is  kept  on  the  farm  at  present.  The  entire 
property  of  the  university  and  college  is  valued  at  $510,000,  as  follows : 
Congressional  land-grant,  390,000  a-cres,  at  about  54.4  cents  i)er  acre, 
8212,238;  interest  accrued,  $127,762;  lands,  buildings,  and  apparatus, 
$170,000. 

JOAVA. 

Joica  ^tate  Agrkultural  College j  at  Ames  ^  A.  S.  WekJi,  LL,  D., 
2»'esident. — This  college  has  ten  professors  and  six  instructors.  Some 
changes  have  taken  place  during  the  present  year.  Professor  I.  I*. 
Eoberts  has  resigned  the  professorship  of  agriculture,  and  accepted  a 
similar  position  in  Cornell  University;  also  A.  H.  Porter,  C.  E.,  has 
been  eleeted  professor  of  civil  engineering,  ami  E.  li.  Hutchins,  M.  D., 
professor  of  chemistry.  Plans  and  specifications  for  a  new  physical  lab- 
oratory have  been  adopted  by  the  trustees,  and  the  building  is  now  in 
process  of  erectiour  A  barn  has  also  been  built  at  a  cost  of  $4,016.  It  is 
70  feet  long  and  54  wide,  surmounted  by  a  ventilating  cupola.  The 
basement  is  arranged  for  stabling  48  head  of  cattle,  with  the  necessary 
breeding  and  calf  pens,  and  a  root-cellar  capable  of  holding  4,00b 
bushels.  There  is  a  drive- way  on  the  principal  floor  10  feet  wide,  and 
running  the  whole  length  of  the  barur  On  either  side  of  the  drive- way 
are  five  rooms,  each  14  by  19  feeft,  one  of  which  is  for  a  herdsman's  room, 
one  for  farm  implements,  four  for  granaries,  and  four  for  breeding- 
boxes.  Over  these  rooms  and  a  part  of  the  drive- way  is  a  space  for 
150  tons  of  hay,  with  shoots  for  carrying  it  to  the  basement.  The  batn 
has  a  wing  designed  for  a  wagon-shed,  62  by  24  feet,  with  posts  12  feet 
in  length.  Under  the  wing  is  a  stone  basement  0  feet  high,  containing 
a  covered  passage  and  four  bull-boxes. 

Additions  have  recently  been  made  to  the  illustrative  equipments  of 
the  college.  The  sum  of  $2,000  was  expended  last  year  for  apparatus, 
illustrative  of  light  and  heat,  including  Melloni's  ami  TyndalPs.  This 
year  (1873)  $2,500  have  been  paid  for  electrioal  apparatTis,  and  $2,000 
will  be  exi)encled  for  machinery  for  the  machine-shop.  The  physical 
apparatus  is  very  complete,  having  been  imported  mainly  from  Europe. 
It  consists  of  the  finest  instruments  of  the  kind,  and  adapted  to  the 
determination  of  the  most  exaet  results.  TI>e  chemical  laboratory  has 
recently  l>een  furnished  with  furnaces,  sand-baths,  hoods,  balances, 
filter-pumps,  and  other  apparatus  for  general  and  analytical  chemistry, 
and  $2,000  a  year  will  be  expended  for  the  next  two  years  for  additional 
articles  as  the  wants  of  the  laboratory  require  them.  The  college  has 
also  a  fine  collection  of  mammals,  birds,  reptiles,  and  insects,  illustrating 
the  fauna  of  the  State;  a  herbarium  containing  2,500  specimens, 
besides  grains  and  textile  materials  from  the  Paris  exi)osition  of  1867 ; 
11  complete  series  of  geological  specimens  collected  during  the  State 
survey ;  and  a  series  of  1,000  models  of  rare  and  interesting  fossils. 

Eighty-six  students  have  received  instruction  in  laboratory  practice. 
Among  other  experiments  four  hundred  and  sixteen  have  been  written 
out  for  the  class  of  the  present  year  by  the  professor,  including  the  new 
tiamc  tests  of  Professor  Bunsen,  of  Heidelberg,  never  before  published 
in  the  United  States.  The  professor  of  agriculture  has  instituted  a 
«(>!  ies  of  expci  imeuts  on  the  college  fiirm  which  will  be  conducted  with 
rrreat  aecurac>',  with  the  expectuition  that  they  will  result  in  the  estab- 
lishment of  iacts  which  will  render  the  science  of  agriculture  more 
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complete  and  place  it  on  a  surer  basis.  None  of  them  have  yet  been 
completed.  The  professor  of  pomology  has  plated  five  acres  with  seeds 
of  forest  trees,  embracing  black  walnut,  butternut,  and  shell-bark 
hickory,  and  hopes  to  plant  twelve  or  fifteen  acres  more  next  year.  By 
long  experience  he  has  found  that  grape-vines  can  be  made  sufficiently 
hardy  for  that  portion  of  the  State  in  which  the  college  is  located  only 
by  grafting  the  desirable  varieties  on  the  collar  of  the  Taylor  or  Bnllett, 
and  pears  by  grafting  certain  varieties  on  the  white  thorn  {OraUegus 
coccinea,)  Students  are  required  to  labor  daily  two  and  a  half  hours 
under  the  immediate  superintendence  of  the  professor  of  agriculture. 
For  heavy  work  on  the  farm,  not  designed  for  instruction,  they  are  paid 
3  to  9  cents  per  hour.  Those  employed  in  skilled  labor  in  the  garden, 
orchard,  or  ornamental  grounds  are  paid  3  to  7  cents  per  hour.  There 
are  kept  on  the  farm  this  year  337  domestic  animals — 17  horses  and 
mules,  18  short-horns,  2  Devon  s,  6  Ayrshires,  4  Alderneys,  10  native 
cows,  15  half-blood  Durhams,  47  young  cattle  of  one-half  or  two-thirds 
blood,  135  sheep,  and  83  swine. 

The  college  has  received  in  appropriations  from  the  State  $292,760, 
and  from  county  donations  and  individuals  $21,355,  making  a  total  of 
$314,105,  all  of  which  has  been  expended  for  buildings,  farm,  apparatus, 
and  improvements.  The  entire  property  of  the  college  is  valued  at 
$968,899,  as  follows :  Congressional  land-grant,  5,047  a<;res  sold  at  about 
$2.33  per  acre,  $11,742;  congressional  land-^ant,  199,262  acres  unsold, 
valued  at  $3  per  acre,  $597,786;  buildings,  $275,500;  experimental  farm 
(878  acres)  with  improvements,  $40,000;  farm-stock,  $12,839;  farm  imple- 
ments, $11,032;  apparatus,  $16,000;  library,  $4,000.  The  annual  income 
from  the  productive  fund  and  the  rent  of  lands  unsold  is,  on  an  aver 
age,  about  $32,000. 

The  number  of  students  in  attendance  during  the  present  collegiate 
year  is  263,  243  of  whom  are  pursuing  the  agricultural  course  and  20 
the  mechanical. 

KANSAS. 

Kansas  State  Agricultural  College,  at  Manliattan  ;  John  A.  Anderson, 
president. — Some  changes  have  been  made  in  this  institution  during  the 
year.  John  A.  Anderson  has  been  elected  president,  and  three  profess- 
ors, M.  L.  Ward,  J.  S.  Whitman,  and  William  K,  Kedzie,  have  been 
added  to  the  faculty.  A  new  curriculum  of  study  has  also  been  estab- 
lished, and  $1,300  have  recently  been  expended  in  purchasing  apparatus 
and  equipping  the  chemical  laboratory.  The  board  of  regents  announce 
that  '^  no  difference  will  exist  between  the  Kansas  State  Agricultund 
College  and  the  best  literary  institutions,  except  that  its  curriculum, 
methods,  and  appliances  will  be  speedily  adapted  to  an  industrial  as 
distinguished  from  a  professional  education.''  There  are  now  three 
principal  departments — literary,  agricultural,  and  mechanical.  The 
courses  of  study  are  arranged  with  special  reference  to  the  peculiar 
wants  of  the  students.  The  literary  course  occupies  four  years.  Pro- 
vision is  made  for  four  courses  of  study  in  the  industrial  departments : 
The  farmer's,  the  mechanic's,  the  commercial,  and  the  woman's.  THie 
full  curriculum  comprises  six  years,  and  will  give  the  graduate  an 
education  equal  to  that  obtained  in  the  best  American  colleges,  while 
the  student  who  is  unable  to  graduate  can  acquire  from  year  to  year  a 
thorough  knowledge  of  such  branches  as  will  be  most  useful  to  him  in 
the  business  which  he  intends  to  pursue. 

In  order  to  carry  out  more  fully  the  objects  contemplated  in  the 
establishment  of  the  college  the  regents  have  provided^  in  addition  to 
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the  farm  and  nurseries,  shops  for  the  convenience  of  conducting  the 
mechanic  arts.  They  consist  of  carpenter,  wagon,  blacksmith,  paint, 
and  harness  shops ;  also  shops  for  women,  in  which  they  are  instructed 
in  dairying,  in  the  use  of  the  most  popular  kinds  of  sewing-machines, 
in  dressmaking,  photography,  engraving,  telegraphing,  printing,  &c. 
A  stock-barn  46  feet  wide,  96  feet  long,  and  two  stories  high  has  re- 
cently been  built  on  the  farm,  and  fitted  with  the  most  approved  modern 
conveniences.  The  stock  consists  of  3  horses,  6  mules,  17  blood-cattle, 
besides  several  approved  breeds  of  swine  and  fowls.  The  committee 
to  whom  was  referred  the  examination  of  these  animals  at  the  State 
fair  reported  five  head  of  short-horns,  which,  for  excellence,  style,  char- 
acter of  pedigree,  and  condition,  were  equal  at  least  to  the  best  in  the 
State  5  and  three  head  of  imported  prize-taking  Devons,  two  head  ot 
prize  Jerseys,  and  two  head  of  black  Galloways  which  were  first-class  in 
quality.  The  Berkshire,  Essex,  short-faced  Lancashire,  Chester  White, 
and  Poland  GhinO'  varieties  of  swine  were  represented  by  prize- winning 
animals. 

The  nursery  is  now  the  largest  and  most  valuable  west  of  the  Missis- 
sippi. It  occupies  67  acres,  and  contains  45,000  fruit  and  forest-trees. 
The  latter  cover  24  acres,  and  the  apple-trees  number  650  varieties. 
Elaborate  experiments  have  been  conducted  on  the  farm  in  the  cultiva- 
tion of  wheat  and  corn,  a  detailed  account  of  which  is  given  in  the 
article  on  farm  experiments,  found  in  another  part  of  this  report.  There 
have  been  cultivated  on  the  farm  the  present  year  wheat,  rye,  broom-corn, 
buckwheat,  barley,  oats,  millet,  flax,  three  varieties  of  the  potato,  five 
varieties  of  the  sugar-beet,  two  varieties  of  corn  said  to  have  yielded 
75  bushels  per  acre,  timothy,  clover,  hemp,  and  castor- beans.  Labor  is 
compulsory,  each  student  being  required  to  work  one  hour  daily,  as 
educational  labor,  without  pay.  For  any  labor  beyond  this  ho  is  paid 
3  to  12  cents  per  hour. 

Of  the  82,216  acres  of  the  congressional  land  grant,  45,391  have  been 
sold  at  an  average  price  of  $4.33  per  acre.  The  remaining  36,825  acres 
are  valued  at  $190,000.  The  college  has  received  in  donations,  exclu- 
sive of  the  congressional  grant  or  other  property  from  the  national 
Government,  $25,000  in  buildings  and  grounds,  $3,000  in  improvements 
of  buildings  and  grounds,  and  $2,000  in  bonds  of  Manhattan  Township. 
None  of  these  donations  have  gone  to  the  permanent  interest-bearing 
fund.  The  entire  property  of  the  college  at  the  present  time  amounts 
to  $458,782,  as  follows:  Invested  funds,  $185,469;  lands  unsold,  valued 
at  $190,000;  college  site  and  farm,  $30,000 ;  buildings,  $31,000:  appa- 
ratus and  cabinets,  $10,000 ;  library,  $3,000 ;  nursery-stock,  $2,500 ; 
teams,  cattle,  and  swine,  $5,838 ;  farm  implements,  $975. 

The  college  has  nine  professors  and  five  assistants.  Tuition  is  free  to 
all.  The  number  of  students  m  attendance  during  the  collegiate  year 
is  217.  Fifty  attend  to  agricultural  studies  and  the  remainder  to 
mechanical,  as  follows :  10  to  blacksmithing,  6  to  wagon-making,  35 
to  carpentry,  5  to  painting,  12  to  dress-making,  48  to  typesetting,  and 
74  to  telegraphy.  Some  attend  to  more  than  one  of  these  branches  of 
industry. 

KENTUCKY. 

Kentucky  University — Agricultural  and  Mechanical  College,  at  Lexing- 
ton; John  B.  Bowmany  A,  Jf.,  regent — ^No  important  changes  have  been 
made  in  this  college  during  the  present  year,  and  it  appears  to  be 
enjoying  its  usual  prosperity.  It  has  nine  professors  and  assistants.  In 
the  university,  including  all  the  departments,  there  are  thirty.     A  large 
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aiuouut  of  labor  has  beeu  iKiil'ormed  on  tii«  IkiiH,  ^vllicll  is  principally 
X>ractical,  being-  designed  not  only  ter  instruction  but  also  lor  profit,  and 
to  afifottxl  employment  for  students  wlio  do«irc  to  pay  a  part  of  their 
exi>eMses  by  their  own  industry.  Four  liours  are  devoted  to  labor  daily. 
ifo  important  experimeuts  have  been  con<lacted  on  the  farm  during  the 
present  year.  There  are  eighty-one  students  in  the  college  who  are 
being  educated  without  charge  for  tuition,  and  the  number  for  which 
provision  has  been  made  by  the  State  is  three  hundred.  The  entire 
jMToperty  of  the  college  is  valued  at  $311,1KW.  The  congressional  land- 
grant,  330,000  acres,  wa«  sold  at  50  cents  per  acre,  and  amounteil  to 
$165,000;  the  domestic  animals,  100  in  number,  kept  on  the  farm,  are 
valued  at  $5,000;  the  farm  implements,  at  §1,500;  and  the  exiM?rimental 
farm,  work-shops,  machinery,  &c.,  make  up  the  remainder.  The  prop- 
erty of  the  university,  including  all  the  depaiimentSj  is  valued  at 
$802,254. 

The  number  of  students  attending  the  Agricultural  and  Mechanical 
College  during  the  present  collegiate  year  is  181,  all  of  whom  pursue 
agricultural  or  mecbanical  studies.  The  number  in  the  university,  in- 
cluding all  departments,  is  55S. 

LOULSLA.NA. 

Although  diligent  effort  has  been  made,  we  have  not  been  able  to  get 
any  report  fiom  this  State  in  regard  to  the  establishment  of  an  agri- 
cultural and  mechanical  college.  Kone  had  b^u  established  a  year 
ago,  and  probably  the  same  is  true  at  the  x>reseut  lime. 

MAIKE. 

Mauie  State  College  of  Agriculture  and  the  Meehanic  ArtSj  at  Ofono; 
Bev.  Charles  F.  Alleuy  2>.  Z>.,  president.'^This  college,  as  at  present  con- 
stitutedj  has  four  professors,  one  assistant  i)rofes8or,  two  instructors, 
two  assistant  teachers,  and  two  lecturers.  X.  A.  Willard,  A.  M.,  lec- 
tures on  dairy  farming,  and  James  J.  H.  Gregory,  A.  M.,  on  market 
farming  and  gardening.  The  chair  of  chemistry  is  now  vacant,  but  will 
be  filled  at  the  earliest  op[K)rtuuity.  The  usual  amount  of  farming  anil 
fann  experimentation  has  been  carried  on  during  the  year.  The  stu- 
dents of  the  freshmen  class  labor  three  hours  daily  on  the  farm  dur- 
ing five  days  ux  the  week,  for  which  they  receive  pay.  The  maximum 
price  is  10  cents  per  hour.  The  other  classes  are  employed  the  same 
number  of  hours  in  educational  labor  in  the  laboratories,  cabinet,  field- 
surveying,  and  other  practice.  Experiments  have  been  made  in  testing 
the  merits  of  raw  and  cooked  Indian  corn-meal  for  feeding  swine;  the 
value  of  different  commercial  fertilizers  in  the  culture  of  §ugar-beets  and 
the  Orono  variety  of  the  ix)tato,  and  as  a  top-dressiug  for  grass-land; 
the  effect  of  different  methods  of  cutting  and  planting  potatoes;  and  the 
comparative  values  of  1:^0  varieties  of  the  potato  employed  in  cultiva- 
tion. In  the  exi>eriment  with  Indian  corn-meal  it  is  found,  after  three 
successive  years  of  trial  with  the  same  result  each  year,  that  raw  meal 
is  preferable  to  cooked  as  food  for  swine;  and  in  the  experiment  with 
the  120  varieties  of  the  potato  the  Orono,  Early  Kose,  and  Exoelsior 
prove  to  be  the  best  for  Maine.  The  severe  drought  operated  to  prevent 
arriving  at  any  satisfactory  conclusions  in  rsei)ect  to  the  effects  of 
different  fertilizers,  and  more  time  is  required  to  test  the  iuffuence  ot 
different  modes  of  preparing  and  planting  potatoes.  There  are  kept  on 
the  farm  55  domestic  animals*-^  horses,  valued  at  $1,200;  27  Durbanii 
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Jei^se^^  aiul  grade  cattle,  8965:  8  CJiester  and  Essex  swine,  $145 ;  15 
Southdown  and  Cottswold  gi-ade  sheep,  690.  Total  value,  62,1*^0.  The 
farm  implements  are  valued  at  $900. 

The  college  lias  received,  exclusive  of  the  congressional  land-grant, 
$152,700,  viz :  From  the  city  of  Bangor,  $12^700 ;  from  Orono  and  Old 
Town,  811,000;  from  the  State,  $128,000;  from  Hon.  Abner  Ooburn, 
$1,000.  The  entire  property  is  valued  at  $258,620,  as  follows :  Oongi-es- 
tiiional  land- giant,  210,000  acres,  at  50^  cents  per  aei*e,  $118,^100 ;  interest 
aceiiK^d,  $ld,0(K);  farm  and  farm  buildings,  $11,000;  domestic  animals 
and  farming  implements,  $3,320;  college  building,  $100,000;  anpaj*atus, 
library,  and  cabinets,  $10,000. 

The  nuiiiber  of  students  in  attendance  for  the  collegiate  year  1873  is 
103,  all  of  whom  attend  to  agricultural  and  mechanical  studies.  There 
has  been  a  gain  of  32  students  over  last  year.  Tuition  is  ir<^c  to  all 
students  from  the  State. 

3IARYLAND. 

Maryland  AorlcuUural  CoUegfij  near  ffpcdiu'ilic;  General  JSamuel  Jouee, 
jnesklent — This  college  has  five  professors  and  one  adjunct  professor. 
During  the  present  year  General  Samuel  Jones  has  been  elected  presi- 
dent in  place  of  Rev.  Samuel  Eegifiter,  D.  D.,  resigned.  A  barn,  work- 
shop, and  gymnasium  have  been  erected,  and  other  important  improve- 
ments made.  The  manual-labor  sjetem  has  not  been  fully  adopted, 
although  students  labor  occasionally  ojitbe  farm  for  illustration  of  the 
studies  pursued,  or  lor  profit.  Sixty  students,  twelve  from  CiicU  con- 
gressional district,  are  liermitted  by  the  la^w  of  the  State  to  be  educated 
in  the  college  without  charge  for  tuition  or  the  use  of  books*  Provision 
has  also  been  made  by  the  trustees  by  which  a  number  of  students,  not 
exceeding  ten,  may  pay  a  part  of  their  board  by  their  labor,  and  all  are 
now  admitted  free  of  tuition.  Some  experiments  are  now  in  progress 
in  the  ccdtivatiou  of  diliereut  crops,  but  they  have  not  been  carried  far 
enough  to  arrive  at  any  important  results. 

The  college  has  an  annual  appropriation  of  $0,000  from  the  State, 
which  is  devoted  to  the  paymeiit  of  current  expenses.  It  has  a}so  re- 
ceived irom  the  State  an  appropriatiop  of  $45,000,  which  has  gone  to 
the  permanent  fund  in  tlie  form  of  buildings  or  for  other  purposes.  The 
congressional  land-grant,  210,000  acres,  was  sold  for  about  53  cents  per 
acre,  amounting  to  $111,000.  The  buildings  are  valuexl  at  $00,000 ;  the 
experimeotal  farm,  $13,500;  apparatus,  $1,200;  domestic  animals, 
$2,000 ;  iarming  implements,  $1,000.  Inoluding  other  items  not  hero 
enumerated,  the  entire  property  of  this  ooil^ge  is  valued  at  $210,000. 

The  number  of  students  Qrttending  tbe  college  during  the  present  col- 
legiate year  is  130,  all  of  whom  ai^  purawig  agricultural  and  mechan- 
ical studies. 

3iU@SAOmJS£TT3.      . 

Massachusetts  Agricultural  ColUffe^  at  Amhcral;  William  6'.  Clark,  l^k, 
/>.,  prtsideitt. — This  college  ba6  eight  professors,  one  assistant  protes- 
tor, and  two  lecturers.  Daring  the  x>resent  year  Noah  Crcse^ey,  M.  D., 
has  been  elected  professor  of  veterinary  science  in  place  of  Professor 
Henry  J.  Clark,  B.  S.,  deceased.  Hon.  William  Claflin  has  made  a  dona- 
tion  of  $1,000  for  the  endowment  of  two  prizes  to  be  awarded  annually 
to  tltc  two  members  of  the  graduating  class  who  pass  the  best  oral  and 
written  examinations  in  the  theory  and  practice  of  agriculture.  They 
:no  to  be  called  the  '^Grinnell  agricultural  prizes,"  in  honor  of  George 
I].  Grinuell,  esq.,  of  Kew.  York.  Isaac  D.  Farnsworth,  esq.,  of  Boston, 
has  provided  a  fUnd  of  $1,500,  the  Interest  of  which  ii3  to  be  used  for  the 
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purchase  of  gold  and  silver  medals  to  be  awarded  annually  to  students 
who  excel  in  declamation.  The  Massachusetts  Society  for  Promoting 
Agriculture  has  established  four  free  scholarships  at  an  annual  expense 
of  $300.  All  other  students  pay  tuition,  which  is  $75  per  year.  Professor 
S.  H.  Peabody  offers  a  prize  of  $20  to  the  student  who  wiil  make  the  best 
collection  of  insects,  containing  not  less  than  250  species  found  on  the 
college  estate,  during  the  collegiate  year  1874.  A  prize  of  $15  will  be 
given  for  the  best  herbarium  collected  by  a  member  of  the  class  of  1875, 
and  $10  for  the  second  bestj  also,  $5  for  the  best  collection  of  woods. 
Hon.  Marshall  P.  Wilder  has  presented  a  collection  of  plants  and  mauy 
specimens  of  fruits,  carefully  named,  which  have  been  modeled  for  the 
museum. 

Students  labor  three  hours  a  day  for  two  days  in  a  week  in  cultivating 
crops,  taking  care  of  stock,  and  in  improving  the  farm.  Fifty-five  acres 
of  the  farm  have  been  cultivated  with  tilled  crops,  on  which  have  been 
raised  860  bushels  of  ears  of  corn,  552  bushels  of  potatoes,  96  bushels 
of  oats,  52  tons  of  turnips,  270  boxes  of  small  fruits,  and  a  large  variety 
of  other  crops.  One  hundred  and  twenty  acres  of  mowing-land  pro- 
duced 135  tons  of  hay.  There  are  kept  on  the  farm  50  thoroughbred 
cattle  of  the  short-horn,  Ayrshire,  Holstein,  Jersey,  and  Brittany  breeds; 
9  horses,  30  Berkshire,  Essex,  and  Chester  White  swine,  and  5  Cotts- 
wold  sheep,  the  whole  valued  at  $10,650.  The  fanning  implements  are 
worth  $2,634.  The  junior  class,  under  the  direction  of  Professor  May- 
nard,  have  prepared  a  large  tract  of  land,  called  the  Massachusetts 
garden,  which  is  designed  to  contain  all  the  indigenous  trees,  shrubs^ 
and  herbaceous  plauts  of  the  State.  A  plantation  of  several  hundred 
Norway  spruces,  Scotch  larches,  and  Scotch  and  Norway  pines  has  been 
made  for  shelter  belts  to  grape-vines,  and  also  for  testing  tiheir  adapta- 
bility to  timber-planting  on  the  barren  hUls  of  Massachusetts.  Several 
thousand  trees  and  shrubs  of  various  species  have  also  been  set  in  the 
nursery. 

An  extensive  series  of  investigations  has  been  conducted  by  the  pres- 
ident and  professors  of  the  college  upon  the  circulation  of  the  sap  in 
the  sugar-inaple  and  other  trees  and  shrubs.  These  observations  are 
very  elaborate,  and  impart  much  new  information  on  this  interesting 
and  important  subject.  On  presenting  these  investigations  before  the 
board  of  agriculture  at  Fitchburg,  (in  December,  1873,)  Professor  Agassiz 
made  the  extraordinary  statement  that  the  production  of  this  one  paper 
was  an  ample  return  for  all  that  had  been  expended  on  the  college^  and 
Dr.  George  B.  Emerson,  the  author  of  the  Eeport  on  the  Trees  and 
Shrubs  of  Massachusetts,  added  that,  *^  under  the  feeling  which  it  pro- 
duced in  him.  he  would,  if  he  had  a  hundred  thousand  dollars  to  give, 
send  it  all  to  tne  college  at  once.''  Professor  Goessmann  has  made  numer- 
ous experiments  on  the  college  farm  in  the  cultivation  of  the  sugar-beet, 
and  the  effect  of  various  fertilizers  and  modes  of  culture  upon  its  size 
and  quality,  and  it  is  believed  that  important  results  have  been  attained. 
A  detailed  account  of  all  these  investigations  may  be  found  in  the  annual 
report  of  the  Massachusetts  Board  of  Agriculture  for  1873-^74. 

The  college  has  received  in  donations  from  the  State  and  other  sources 
$400,000,  a  part  of  which  has  been  devoted  to  current  expenses;  and  from 
the  congressional  land-grant  $167,464.  The  entire  property  of  tbe  college 
is  valued  at  $491,784,  as  follows:  Endowment  fund,  $253,500  5  buildings, 
$102,500 ;  college  farm  and  quarry,  $37,500 :  live-stock  on  farm,  $10,650; 
farm  implements,  $2,634 ;  apparatus  and  cabinets,  $25,000.  A  catalogue 
has  been  prepared  of  all  the  students  who  have  attended  this  college, 
and  it  has  been  found  that  70  out  of  234  have  engaged  in  farming  or 
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kindred  busiucss,  and  nearly  all  the  remainder  in  industrial  parsuits ; 
thus  showing  that  the  assertion  that  education  in-events  young  men 
from  engaging  in  agricultural  and  other  industrial  pursuits  is  not  well 
founded. 

The  number  of  students  in  attendance  during  the  present  collegiate 
year  is  139. 

Massachusetts  Institute  of  Technology,  at  Boston;  M.  D.  EuuJcIe,  Ph.D,, 
LL.  D.J  president — This  institute  has  23  professors  and  J 3  assistants. 
The  number  of  students  has  become  so  large  that  it  has  been  found 
necessary  to  petition  the  State  legislature  for  land  on  which  to  erect  a 
new  laboratory  building  for  their  accommodation  in  pursuing  their 
studies  in  the  different  departments  of  chemistry,  mining,  and  metallurgy; 
and  by  an  act  approved  April  8,  1873.  a  lot  was  granted  to  the  trustees 
in  the  part  of  Boston  called  the  Back  Bay.  It  is  located  at  the  intersec- 
tion of  Boylston  street  and  Huntington  avenue,  and  contains  13,194 
square  feet.  An  effort  is  beingmade  to  erect  the  building  during  the  com- 
ing year,  1874.  The  course  of  study  in  chemistry  and  th<3  cognate  branches 
is  very  thorough,  and  the  exercises  have  been  conducted  during  the 
past  year  and  the  present  by  the  use  of  German  text-books,  thus 
enabling  the  students  to  acquire  a  critical  knowledge  of  the  principles 
of  chemistry  and  a  good  acquaintance  with  the  German  language,  which 
is  the  key  to  an  immense  store-house  of  science  both  theoretical  and 
practical.  Although  the  time  devoted  to  original  investigations  in  this 
country  is  comparatively  short,  yet  four  very  creditable  papers  have 
been  prepared  by  students  in  the  two  higher  classes  during  the  present 
year,  and  have  been  i>ublished  in  a  scientific  journal.  Three  of  them 
are  devoted  to  the  investigation  of  analytical  methods,  and  announce 
the  discovery  of  new  facts.  The  mining  and  metallurgical  laboratories 
are  ample  and  select,  and  are  said  to  be  the  only  ones  of  the  kind,  either 
at  home  or  abroad,  connected  with  a  systematic  course  of  instruction, 
and  a  required  part  of  it.  Engravings  and  descriptions  of  the  mining 
and  metallurgical  laboratories,  and  also  detailed  accounts  of  work  per- 
formed and  experiments  conducted  in  them  during  the  year,  are  given 
in  the  president's  report  of  the  institute  for  the  year  ending  September 
30, 1873. 

The  corporation  of  the  institute  has  established  a  loan-fund  which 
will  give  aid  to  20  students  each  year  to  the  extent  of  their  tuition.  The 
student's  note  is  taken  without  collateral  security,  and  a  receipt  is  given 
him  for  the  amount.  The  note  is  to  be  paid  at  a  stipulated  time  when 
the  student  is  in  a  condition  to  cancel  it.  This  plan  is  found  to  work 
well,  and  is  preferred  to  scholarships  by  most  students,  as  it  relieves 
them  from  the  idea  of  depending  upon  charity  for  their  support. 

The  land  granted  by  Congress  to  Massachusetts  ^vas  sold  at  an  aver- 
age price  of  G5§  cents  per  acre,  and  this  institute  received  one-tiiird 
of  the  proceeds  after  deducting  one-tenth  for  the  purchase  of  the  agri- 
cultural-college farm.  The  entire  property  of  the  institute  is  valued  at 
$908,843,  as  follows:  Congressional  land-grant,  $68,843 ;  land  granted 
by  the  State,  located  in  the  city  of  Boston,  $300,000  j  donations  from 
individuals,  $600,000. 

The  number  of  students  in  attendance  during  the  present  collegiate 
year  is  375,  an  increase  of  19  over  the  past  year. 

MICHIGAN. 

Michigan  State  Agricultural  College,  at  Lansing]  T.  C.  Abbot,  LL.D., 
president — This  college  has  six  professors  and  one  assistant  professor. 
There  has  been  considerable  increase  in  the  number  of  students  over 
22  A 
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the  last  year.  Great  paius  are  taken  from  year  to  year  to  enlarge  the 
facilities  for  illustrating  the  branches  taught  in  the  recitation-room  and 
to  make  the  college  as  far  as  possible  strictly  an  agricultural  and  me- 
chanical institution.  For  this  purpose  a  farm  of  676  acres  has  been 
provided,  300  of  which  have  been  under  cultivation  during  the  present 
year.  There  is  a  large  herd  of  stock,  consisting  of  the  Galloway,  Ayr- 
shire, Durham,  Jersey,  and  short-horn  breeds  j  also  Essex,  Berkshire, 
and  Suffolk  swine ;  Southdown,  Cotswold,  Lincoln,  Spanish  merino,  and 
black-faced  Highland  sheep ;  botanical  gardens  of  trees,  shrubs,  and 
herbaceous  plants,  and  a  greenhouse;  vegetable  gardens,  small-fruit 
garden,  apple-orchard,  pear-orchard,  general  lawn,  and  grounds;  a  very 
large  herbarium,  museum  of  vegetable  products,  chemical  laboratory 
and  apparatus,  philosophical  and  mathematical  apparatus,  museum  of 
mechanical  inventions,  museum  of  animals  and  minerals,  andareadiug- 
room  and  library  of  3,000  to  4,000  volumes.  Students  are  required  to 
labor  three  hours  daily  on  the  farm  five  days  in  each  week.  The  highest 
price  paid  for  labor  the  present  year  has  been  7J  cents  an  hour.  All 
students  from  the  State  arc  educated  without  charge  for  tuition  ;  others 
pay  $20  a  year.  Extensive  experiments  have  |L)een  conducted  on  the 
farm,  a  full  account  of  which  will  bo  given  in  the  report  of  the  college, 
which  is  not  yet  published. 

This  is  the  oldest  agricultural  college  in  the  United  States,  and  one  of 
the  wealthiest,  having  been  opened  May  13,1857.  It  was  founded  by  the 
State,  and  supported  by  it  entirely  until  the  transfer  of  the  national 
land  scrip,  March  18, 1863.  Since  1862  it  has  received  from  the  State 
$175,500  lor  current  eipeuses,  and  $80,000  for  building  purposes.  The 
land-scrip  granted  by  Congress  amounted  to  240,000  acres, but  it  received 
only  235,673  acres,  some  of  the  selections  being  within  railroad  grants. 
Of  this  sum  64,599  acres  have  been  sold  at  an  average  price  of  about 
$3.21  per  acre,  amounting  to  $207,501.  The  entire  property  of  the  col- 
lege is  valued  at  $929,699,  as  follows:  Congressional  land-grant  sold, 
64,599  acres,  $207,501 ;  congressional  land-grant  unsold,  171,074,  acres 
valued  at  $3  at  least  per  acre,  $513,222;  buildings,  apparatus,  farm, 
&c.,  $195,531 ;  domestic  animals,  $10,191 ;  farming  implements,  $3,254. 

The  number  of  students  attending  the  college  during  the  present 
collegiate  year  is  143,  nearly  all  of  whom  pursue  agricultural  and 
mechanical  studies. 

MINNESOTA. 

University  of  Minnesota — Colleges  of  Agricnlture  and  theMcchani<)  Art^^ 
at  Minneapolis;  ^Yillxam  W.  Folicell,  A,  3/.,  presideyit. — The  present  year 
marks  an  era  in  this  university,  being  the  first  since  its  opening  in  1869 
in  which  a  class  of  students  has  completed  the  full  course  of  study  and 
graduated.  Great  activity  is  manifested  on  the  part  of  the  regents  and 
the  faculty  in  extending  its  operations  and  carrying  out  more  fully  the 
objects  for  wiiich  it  was  established.  Fifty  thousand  dollars  were  ap- 
propriated by  the  legislature  of  the  State  at  its  last  session  for  building 
purposes,  and  the  board  of  regents  have  decided  to  erect  a  building  lor 
the  college  of  agriculture,  and  also  to  add  to  the  present  university 
building  a  main  central  portion  as  originally  contemplated.  Plans  and 
specifications  of  both  these  buildings  have  been  prepared  and  adopted 
by  the  board  of  regents,  and  the  erection  of  the  college  of  agriculture 
has  already  been  commenced.  The  plan  embraces  a  main  building,  of 
brick,  54  by  54  feet,  flanked  on  each  side  by  a  wing  25  by  46  feet.  The 
east  wing,  designed  for  a  plant-house,  is  to  bo  built  of  wood  and  glass; 
and  the  west  wing,  designed  for  a  laboratory,  of  brick.  The  building 
will  be  of  sufficient  size  to  aiford  ample  accommodations  for  all  the  pur- 
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poses  for  which  it  is  needed.  It  is  expected  that  the  legislature  at  its 
next  session  will  make  another  appropriation  sufficient  to  complete  both 
biiildinf^s  according  to  the  plans,  and  they  will  probably  be  ready  for 
occupation  at  some  time  during  the  year  1874. 

There  are  live  professors  and  five  instructors  connected  with  the  Col- 
leges of  Agriculture  and  the  Mechanic  Arts;  and  in  the  university,  in- 
cluding these  colleges,  nine  professors,  one  assistant  professor  in  Latin, 
(Helen  Sutherland,  A.  M.,)  and  five  instructors.  A  course  of  lectures  was 
^iven  during  the  winter  term,  by  Dr.  Charles  N.  Hewitt,  non-resident 
professor  of  public  health,  on  the  following  subjects:  Public  health  as  a 
condition  of  national  education  and  culture,  with  a  historical  review;  the 
atmosphere,  its  relations  to  man  ;  water,  its  sources,  composition,  rela- 
tions  to  man,  and  also  methods  of  storing,  purifying,  and  distributing 
the  same ;  the  soil,  its  relation  to  public  health,  with  the  uses  and 
methods  of  drainage ;  the  house  as  the  physical  center  of  the  home, 
and  the  relations  of  the  family  to  public  health;  light  iu  the  house; 
heating  and  ventilation  ;  the  use  and  abuse  of  food;  brain- work;  pre- 
vention of  disease  ;  diseases  resulting  from  accidents  and  injuries.  The 
professor  of  geology  has  also  added  largely  to  the  collection  of  geological 
and  natural  history  specimens.  Considerable  additions  have  been  made 
to  the  chemical  and  philosophical  apparatus  and  to  the  library.  There 
is  a  standing  a])propriation  of  $500  annually,  which  is  applied  for  the 
benefit  of  the  latter.  No  sy stein  of  manual  labor  has  yet  been  adopted 
on  the  farm,  but  students  are  furnished  with  work,  and  are  paid  at  the 
same  rjite  as  other  laborers  employed  on  the  farm.  One  hundred  and 
one  students  depend  wholly  or  in  i)art  on  their  labor  for  support,  and 
57  have  paid  their  entire  expenses  during  the  present  year. 

Of  the  98,119  acres  of  land  actually  received  by  the  State  from  the 
congressional  grant,  29,200  have  been  sold  at  an  average  price  of  about 
$5.45  per  acre,  or  $159,140 ;  and  the  remaining  04,919  acres  are  valued 
at  $198,000,  making  a  total  of  $357,140.  The  entiie  property  of  the 
agricultural  and  mechanical  colleges  is  valued  at  $357,250,  as  follows : 
Endowment  fiuid,  $145,000 ;  04,919  acres  of  land  unsold,  valued  at 
$198,000;  college  farm,  with  improvements,  $12^00;  barn,  $1,200; 
domestic  animals,  $300;  farm  implements,  $750.  The  appropriation  of 
$50,000,  previously  mentioned,  was  given  in  common  for  the  university 
and  college  buildings,  and  is  not  included  in  this  statement. 

All  students  from  the  State  are  educated  in  the  agricultural  and  me- 
chanical colleges  without  charge  for  tuition.  The  number  in  attendance 
111  the  universit}',  including  the  agricultural  and  mechanical  colleges, 
(luring  the  i)resent  collegiate  year  is  278 — ^200  gentlemen  and  72 
ladies.  All  receive  instruction  in  literary  and  scientific  studies  and  at- 
U  lid  the  lectures.  There  are  three  students  i)ursuing  the  course  of 
study  in  the  college  of  the  mechanic  arts.  The  college  of  agriculture 
has  not  been  brought  into  full  operation  since  its  establishment  as  a 
distinct  dei)artment  in  1872. 

MISSISSIPPI. 

University  of  Mississippi — College  of  AgricuUiire  and  the  Mechanic 
Arts,  at  Oxford;  Rev.  John  A".  WaddcU  J5.  X>.,  LL*  D.,  chancellor. — This 
college  has  five  professors  and  seven  adjunct  professors,  and  the  uni- 
versity nine  professors  and  eight  adjunct  professors.  Eugene  W.  Hil- 
<;ar(l,  Ph.  D.,has  resigned  the  professorship  of  agricultural  and  economi- 
cal chemistry,  and  accepted  a  position  in  the  State  Agricultural  College 
of  Michigan.  The  chair  of  botany  and  zoology  is  also  vacant.  These 
chairs  will  be  fiUed  at  the  earliest  opportunity  with  competent  profess- 
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ors.  All  students  belonging  t^  the  State  are  educated  without  charge 
for  tuition.  Sixteen  acres  of  the  farm  are  cultivated  with  cotton,  com, 
Hungarian  grass,  lucerne,  and  sweet  and  Irish  potatoes.  A  large  num- 
ber of  fruit-trees,  adapted  to  the  southern  climate,  have  been  set  out, 
embracing  apples,  pears,  peaches,  plums,  apricots,  figs,  mulberries,  &c.; 
also  an  extensive  collection  of  the  choicest  varieties  of  the  rose,  designed 
for  ornament  and  to  cultivate  the  taste  of  students  in  rural  art.  An  ad- 
ditional number  of  improved  agricultural  implements  will  soon  be  pur- 
chased for  farm  use.  Several  experiments  have  been  commenced  on 
the  farm,  but  none  have  been  completed.  Sufficient  manual  labor  is  re- 
quired of  students  to  make  them  familiar  with  the  use  of  all  the  imple- 
ments employed  on  the  farm. 

The  entire  property  of  the  college  is  valued  at  $93,460,  as  follows: 
Two-fifths  of  210,000  acres  of  land,  granted  by  Congress  and  sold  at  90 
cents  per  acre,  $75,000,  which  sum  was  invested  in  depreciated  Missis- 
sippi bonds  to  the  amount  of  $87,260,  on  the  full  face  of  which  interest 
is  paid  at  8  per  cent.;  donation  from  the  trustees  of  the  university, 
$5,000;  college  farm,  $1,100;  farm  implements,  $100. 

The  number  of  students  in  the  university  for  the  present  collegiate 
year  is  303  ;  in  the  college,  5. 

Alcorn  University — Agricultural  and  Mechanical  College^  at  Rodney^ 
Rev.  Hiram  R.  RevelSj  D.  D.,  president,— This  university  is  now  fully 
organized,  and  has  three  professors  and  two  instructors.  Couraes  of 
study  have  been  prepared  in  agriculture  and  the  mechanic  arts,  and  in- 
struction is  given  in  practical  agriculture  to  forty  students ;  few,  how- 
ever, are  sufficiently  advanced  to  enter  upon  the  special  courses  of  study 
named.  This  class  labored  on  the  farm  about  four  hours  daily  during 
the  crop  season,  and  did  nearly  all  the  work  perfonned  on  it.  The  farm 
contains  250  acres,  56  of  which  have  been  cultivated  during  the  year 
with  plowed  crops.  Fifty  were  in  clover,  3  in  sweet  potatoes,  and  3  in 
garden.  There  were  raised  750  bushels  of  corn,  450  of  sweet  potatoes, 
some  of  which  were  of  large  size,  weighing  from  9  to  12^  pounds  each ; 
500  of  turnips,  several  thousand  cabbages,  and  large  quantities  of  toma- 
toes, melons,  and  other  crops ;  also  200  hogs,  25  lambs,  and  250  head  of 
poultry.  All  these  animals  were  slaughtered  at  the  close  of  the  year 
for  use  and  the  market.  The  orchard  contains  500  peach,  100  apple, 
and  50  pear  trees,  all  of  which  are  represented  as  gxowing  finely,  but 
none  have  yet  commenced  bearing.  It  is  the  intention  of  the  superin- 
tendent of  the  farm  to  put  a  much  larger  portion  of  it  under  cultivation 
next  year.  There  are  kept  on  the  farm  at  the  present  time  6  mules,  val- 
ued at  $1,040 ;  60  sheep,  at  $240 ;  and  75  swine,  at  $375.  A  barn  50 
feet  square  has  been  erected,  and  15,000  linear  feet  of  plank  fence  built, 
8,500  of  which,  inclosing  the  campus,  cost  $2,500.  About  $6,000  have 
been  expended  in  painting  and  repairing  builaings.  Experiments  have 
been  made  on  the  farm  in  plowing  at  depths  of  4,  6,  8,  and  10  inches, 
and  in  all  cases  the  ground  which  was  plowed  deepest  was  i)roductive 
of  the  best  results.  Tuition  is  free  to  all  students  belonging  to  the 
State,  and  in  addition  to  this  each  county  is  entitled  by  law  to  the  edu- 
cation of  as  many  students  as  it  has  representatives  in  the  State  legis- 
lature, on  payment  of  $100  annually  to  the  institution  for  each  student. 
This  includes  tuition,  board,  room-rent,  washing,  fuel,  and  lights.  Sixty- 
five  students  are  being  educated  during  the  present  year  from  funds 
derived  from  this  source.  The  university  has  the  privilege  of  using, 
without  charge,  the  library,  cabinets,  and  philosophical  apparatus  be- 
longing to  Oakland  College,  valued  respectively  at  $7,000,  $2,500,  and 
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The  land,  210,000  acres,  granted  by  Congress  to  Mississippi  was  sold 
for  90  cents  per  acre,  amounting  to  8189,000.  Three-fifths  ot  this  sum, 
$113,400,  were  given  by  the  State  legislature  to  this  university,  810,500 
of  which  were  exi)ended  in  the  purchase  of  land  for  a  farm,  &c.,  and  the 
remainder,  8102,000,  was  invested  as  a  permanent  intcrestbeariug  fund 
in  Mississippi  State  bonds,  at  a  discount,  to  the  amount  of  $123,150,  on 
which  interest  at  8  per  cent,  is  paid  annually.  The  university  receives 
yearly  from  the  State  $50,000  in  State  warrants,  which  are  equivalent  to 
about  $35,000  in  United  States  cuiTency.  The  entire  property  of  the 
Agricultural  and  Mechanical  College  is  $136,055,  as  follows:  Congres- 
sional land-grant,  $102,900  invested  in  Mississippi  State  bonds,  $123,150; 
congressional  land-grant  invested  in  farm,  &c.,  $10,500;  farm-stock, 
$1,655 ;  farm-implements,  $750.  The  proi)erty  of  the  uuiversity,  includ- 
ing all  the  departments,  is  $263,055,  viz:  Agricultural  and  Mechanical 
College  property,  $136,055;  college  grounds,  (50  acres,)  $1,500;  college 
edifice,  $60,000;  2  society  halls,  $16,000;  3  brick  dormitories,  $30,000 ; 
3  farm  dormitories,  $1,500;  president's  residence,  $6,000;  professor'^ 
residence,  $3,000;  5  cottages,  $3,000;  boarding-hall,  $6,000. 

The  number  of  students  in  the  Agricultural  and  Mechanical  College 
for  the  present  collegiate  year  is  40 ;  the  number  in  the  university  is  179. 

MISSOURI. 

University  of  the  State  of  Missouri — Agricultural  and  Mechanical  Col- 
lege^at  Columbia;  Daniel  Bead,  LL.  D.j president — Among  the  improve- 
ments made  by  this  college  during  the  present  year  is  the  completion  of 
the  '^  Scientific  Building,"  which  has  been  erected  by  the  trustees  at  an 
expense  of  $50,000.  It  is  said  to  be  one  of  the  most  complete  structures 
of  its  kind  to  be  found  in  the  country.  There  is  a  basement  for  furnaces 
and  other  laboratory  uses.  The  ground  floor  contains  the  general  and 
analytical  chemical  laboratory,  the  lecture-room,  and  the  other  necessary 
appurtenances.  On  the  second  floor  is  the  lecture-room  of  the  professor 
of  agriculture,  with  space  for  botanical,  mineralogical,  and  geological 
collections.  In  the  third  story  of  the  main  building  are  the  rooms  of  the 
professor  of  natural  philosophy-,  including  those  needed  for  various  kinds 
of  apparatus.  The  hall  projecting  from  the  main  building  in  the  third 
story  is  used  for  collections  in  natural  history.  The  apparatus  and 
means  of  illustration  in  chemistry  and  the  natural  sciences  have  also 
been  greatly  increased,  and  the  library  has  received  important  addi- 
tions of  standard  works  in  the  various  departments  of  science. 

The  admission  of  women  into  the  college  forms  an  interesting  and  im- 
portant feature.  A  class  of  nineteen  young  ladies,  for  the  first  time,  has 
commenced  the  course  of  study  in  horticulture,  which  will  occupy  one 
year,  and  may  be  extended  if  desired.  There  are  thirteen  professors  and 
teachers  in  the  college,  and  thirty-one  in  the  university,  which  includes 
the  college  and  all  the  other  departments.  A  manual-labor  system  has 
been  adopted,  and  students  are  required  to  work  one  hour  each  day  foi 
instruction,  but  other  labor  is  optional,  and  those  who  engage  in  it  are 
paid  at  fixed  rates. 

No  report  has  been  received  of  the  present  value  of  the  330,000  acres 
of  land-scrip  granted  by  Congress  to  the  State.  The  buildings  are  valued 
at  $75,000;  the  farm  at  $60,000;  the  apparatus  at  $10,000  ;  the  farm- 
implements  at  $1,000;  and  the  domestic  animals  at  $500,  making  a  total 
of  8146,500.  Two  hundred  and  fifty-seven  thousand  five  hundred  acres, 
or  three-fourths  of  the  land-scrip,  were  given  by  the  State  to  this  college, 
only  a  few  acres  of  which  have  been  sold.    If  this  scrip  should  bo  esti- 
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mated  at  the  miniDiiiin  price  of  tlio  Government  lands,  $1.25  per  acre,  it 
would  amount  to  $309,375,  \vhic1i  being  added  to  the  preceding  sum 
would  make  the  value  of  the  entire  property  $455,875.  The  land  is  now 
leased  for  a  term  of  years,  and  yields  to  the  college  an  annual  revenue 
of  $7,500. 

All  students  in  the  Agricultural  and  Mechanical  College  are  educated 
witliout  charge  for  tuition,  an  entrance-fee  of  only  $10  being  paid  at  the 
beginning"  of  each  year,  and  $5  semi-annually  for  incidentals.  The  num- 
ber of  students  in  attendance  in  the  college  during  the  present  collegiate 
year  is  138,  all  of  whom  are  pursuing  agricultural  studies.  The  number 
in  the  university,  including  the  college.  School  of  Mines  and  Metallurgy 
at  Rolla,  and  all  the  other  departments,  is  484. 

School  of  Mines  and  Metallurgy ,  at  Eoll<i, — According  to  the  declaration 
of  the  trustees,  this  school "  is  designed,  in  connection  with  the  Agricultural 
College  of  the  university,  to  carry  out  to  its  amplest  extent  the  inten- 
tion of  the  act  of  Congress  providing  for  education  in  the  industrial 
arts.  Its  curriculum  has  therefore  been  an'anged  with  that  object  in 
view,  and  an  effort  has  iKicn  made  to  furnish  ample  facilities  for  thorough 
instruction  in  the  sciences  and  in  their  industrial  application.  It  is  a 
school  of  technology  with  civil  and  mining  engineering  as  specialties." 
As  now  constituted  it  has  five  professors  and  one  lecturer,  viz:  Charles 
P.  Williams,  Ph.  D.,  director  and  professor  of  analytical  chemistry  and 
metallurgy;  James  W.  Abort,  A.  M.,  professor  of  applied  mathematics 
and  drawing;  Nelson  W.  Allen,  A.  B.,  professor  of  pure  mathematics; 
George  D.  Emerson,  INI.  E.,  professor  of  civil  and  mining  engineering; 
E.  W,  Douthat,  A.  M.,  professor  of  English  branches  and  German; 
William  E.  Glenn,  M.  D.,  lecturer  on  anatomy,  physiology,  and  hygiene. 
Professors  Emerson  and  Douthat  have  been  added  to  the  faculty  dur- 
ing the  present  year.  The  chairs  of  geology  and  natural  history,  and  of 
military  tfictics  remain  to  be  filled.  No  system  of  manual  labor  has  yet 
been  adopted,  but  will  be  as  soon  as  the  foundry  and  work-shop,  designed 
to  be  connected  with  the  school,  are  erected.  Analyses  of  Missouri  iron 
and  zinc  ores  and  fire  clay  shave  been  made,  and  also  investigations  into 
the  heating  powers  and  composition  of  Missouri  coals.  The  room  for 
drawing  has  been  enriched  by  the  purchase  of  a  large  number  of  models. 
and  the  facilities  for  laboratory-  practice  have  been  increased ;  additional 
physical  and  surveying  apparatus  has  been  purchased ;  the  geological, 
mineralogical,  and  technical  collections  have  been  enlarged  by  purchase, 
donations,  and  field-work  consisting  of  plans  and  drawings,  made  and 
presented  by  the  advanced  students.  A  library  of  1,200  volumes,  com 
posed  principally  of  standard  reference  works  on  physical  sciences, 
mathematics,  and  teehuology,  has  also  been  purchased.  Excursions  for 
field-study  of  lead  and  zinc  deposits,  which  abound  in  the  district  in 
which  the  school  is  located,  will  constitute  a  prominent  feature  of  in- 
struction of  the  advanced  classes. 

The  Phelps  County  10  per  cent,  bonds  amount  to  $75,000;  Missouri  6 
per  cent.  State  bonds,  to  $25,000 ;  8,000  acres  of  land,  given  by  Phelps 
County,  are  valued  at  $55,545;  apparatus  and  cabinets,  $l5,000,  making 
a  total  of  $170,545.  Eighty-two  thousand  five  hundred  acres,  or  one- 
fourth  of  the  land-scrip,  were  given  by  the  State  to  this  school.  If  this 
scrip  is  estimated  at  the  minimum  price  of  the  Government  lands,  $1.25 
per  acre,  it  will  amount  to  $103,125,  which  being  added  to  the  preceding 
sum  will  make  the  entire  property  $273,670.  The  land  is  leased  for  a  term 
of  years,  and  yields  to  the  school  an  annual  income  of  $2,500.    The 
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school  has  uo  buildings  of  its  own  at  present.  Students  are  educated  on 
the  same  terms  as  in  the  Agricultural  and  Mechanical  College.  The  num- 
ber of  students  in  attendance  diu-ingthe  present  scholastic  yearis  76,  more 
than  double  the  number  of  1872. 

NEBRASKA. 

University  of  KehrasM — College  of  Agriculture^  at  Lincoln;  Allen  R. 
BcuioHj  LL, I). ^chancellor, — This  university  has  seven  professors,  three 
of  Av  hoin  are  employed  a  part  of  their  time  in  giving  instruction  in  the 
College  of  Agriculture.  The  classification  of  the  students  in  the  courses 
of  study  in  the  different  departments  is  advancing  as  rapidly  as  circum- 
stances will  admit,  and  it  is  believedthat  at  the  beginning  of  the  next  col- 
legiate year  a  i)erfect  classification  will  be  effected.  Professor  Samuel 
Aughey,  A.  M.,  gives  instruction  in  agricultural  chemistry  and  natural 
science,  and  Professor  S.  R.Thompson,  A  .M.,  in  theoretical  and  practical 
agriculture.  A  good  beginning  has  been  made  on  the  farm.  Sufficient 
progress  has  not  yet  been  made  in  the  college  and  on  the  farm  to  admit 
of  the  adoption  of  the  manual-labor  system,  but  educational  and  paid 
labor  will  be  furnished  for  the  students  in  agriculture  at  the  earliest  oppor- 
tunity.   Tuition  is  free  to  all  students  from  the  State. 

None  of  the  90,000  acres  of  land  granted  by  Congress  for  the  benefit 
of  the  Agricultural  College  has  been  sold,  and  the  college  has  received  no 
donations  from  individuals  except  $100  for  the  purchase  of  agricultural 
implements.  The  entire  property  of  theCollege  of  Agriculture  is  valued 
at  $408,000,  as  follows :  Congressional  land-grant  90,000  acres  unsold, 
valued  at  $5  per  acre,  $450,000;  farm,  $15,200;  farm-house,  $2,000;  farm- 
stock,  $425 ;  farm-implements,  $375.  The  property  of  the  university, 
including  all  the  departments,  amounts  to  $850,800,  viz :  Land,  44,800 
acres  unsold,  granted  by  Congress  April  19,  1864,  for  the  use  and  sup- 
port of  the  university,  and  valued  at  $5  i^er  acre,  $224,000 ;  college 
buildings,  $152,000  j  chemical  and  philosophical  apparatus,  $4,000; 
library,  $2,500 ;  cabmet,  $300 ;  property  of  the  college  of  agriculture, 
B4GS,600.  The  chemical  and  philosophical  apparatus,  library,  and  cabi- 
net are  held  and  used  in  common  by  the  university  and  College  of  Agri- 
culture. 

The  number  of  students  attending  the  university  during  the  present 
collegiate  year  is  92.  All  are  pursuing  the  literary  studies  in  the 
university  classes,  and  some  at  the  same  time  receive  instruction  in 
agriculture,  but  the  number  is  not  reported. 

NEVADA. 

Iso  material  change  in  reference  to  the  establishment  of  an  agricultural 
and  mechanical  college  in  this  State  has  taken  place  since  the  last  year. 
None  of  the  land  granted  by  Congress  has  been  sold,  and  no  college  has 
been  incorporated.  The  price  fixed  upon  per  acre  for  the  sale  of  the  land 
is  $1.25  in  United  States  currency.  Applications  have  been  made  to 
purchase  the  entire  quantity,  90,000  acres,  at  this  price,  and  it  will  prob- 
ably be  sold  soon,  when  steps  will  be  taken  for  the  immediate  establish- 
ment of  the  college  contemplated. 

NEW  HAMPSHIRE. 

Dartmouth  College — Kew  Hampshire  College  of  Agriculture  and  the  Me- 
chanic Arts,  at  Hanover;  Rev.  Asa  D.  Smithy  J>.  D.,  LL.  D.,  president. — 
There  are  seven  professors  and  two  instructors  in  the  College  of  Agricul- 
ture and  the  Mechanic  Arts,  and  thirty-three  in  the  parent  college. 
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Important  improvements  have  been  made  during  the  yeai\  Two  hun- 
dred acres  of  woodland  adjoining  the  farm  have  been  purchased,  making 
the  whole  number  of  acres  which  it  now  contains  365.  A  new  brick  dor- 
mitory, to  be  called  Conant  Hall,  is  in  course  of  construction,  and  is  to  con- 
tain a  boarding  establishment  capable  of  accommodating  150  students. 
The  new  laboratory  contains  a  large  lecture-room,  four  working-rooms, 
furnace-room,  balance-room,  and  several  apparatus-rooms.  These  rooms 
are  furnished  with  every  appliance  for  instruction  in  general,  analytical, 
and  agricultural  chemistry.  Forty  new  laboratory  tables  have  been 
built,  and  are  being  supplied  with  water,  gas,  apparatus,  chemicals,  and 
other  appliances  for  the  study  of  practical  chemistry.  A  new  and  very 
perfect  telescope,  with  9.4  inch  aperture  and  12  feet  focal  length,  by 
Clark,  and  an  accompanying  spectroscope,  both  of  the  best  quality, 
have  been  purchased  for  the  Shattuck  Observatory,  and  a  chronograph 
has  been  mounted.  The  museum  has  been  considerably  increased  by 
the  addition  of  Ward's  restorations  of  gigantic  extinct  animals.  The 
class  of  birdsis  nearly  complete,  as  represented  by  the  Fairbanks  cabinet 
The  cabinet  of  minerals  contains  the  State  collection  of  rocks,  miaerals, 
and  fossils  procured  by  the  geological  survey  of  New  Hampshire  now 
in  progress.  Considerable  purchases  have  been  made  for  the  astronomi- 
cal librarj^  The  library  belonging  to  the  agricultural  and  mechanical 
department  now  contains  1,300  volumes  of  valuable  scientific  works. 
Students  have  access  also  to  the  college  librar3\  Twelve  scholarships 
have  been  established  by  the  State,  as  derived  from  the  income  of  the 
national  endowment-fund,  covering  the  tuition  of  the  student*  and 
thirty-eight  by  Hon.  John  Conant,  each  of  which  yields  about  $70  an- 
nually. The  voluntary-labor  system  has  been  adopted  with  the  most 
satisfactory  results.  More  students  apply  for  work  than  can  be  accom- 
modated. The  price  paid  iK>r  hour  for  labor  is  15  cents.  Some  experi- 
ments have  been  made  to  test  the  value  of  several  commercial  fertilizers, 
the  results  of  which  will  be  given  in  the  annual  report  of  the  college, 
and  also  in  the  report  of  the  State  Board  of  Agriculture. 

The  College  of  Agriculture  and  the  Mechanic  Arts  has  received  m 
donations  from  various  sources,  most  of  which  have  been  mentioned  in 
our  previous  loports,  $112,000.  This  property  has  been  so  invested  by 
l)urclia8es  made  with  incomes  saved,  and  by  enhanced  value  of  tiie  real 
estate,  that  it  now  amounts  to  $100,000.  Xo  part  of  the  national  endow- 
ment-fund has  been  used  for  any  i)uii)ose  whatever.  The. entire  prop- 
erty now  amounts  to  $240,000,  as  follows :  Congressional  land-grant, 
150,000  acres,  at  53)^  cjuts  per  acre,  880,000;  buildings,  876,0005  experi 
mental  farm,  830,000;  a}>pariitus,  $3,000;  museum  specimens,  $6,000; 
librarv,  83,000;  raini-stoek,  20  in  number,  $2,000;  farm-implements, 
$2,000;  38  scholarships,  $38,000. 

The  number  of  students  in  the  College  of  Agriculture  and  the  Mechanic 
Arts  for  the  present  colle^:iate  year  is  22;  in  the  parent  college,  including 
all  the  departments,  420. 

NEW  JEKSEY. 

Rutgers  College — Scleiiiifie  School^  at  Kcw  BninswicJi ;  Rev,  William  H. 
Oinnpbell,  D.D.^  LLJ),  lyresident. — Some  changes  hjive  taken  place  in  the 
faculty  of  this  school  durijig  the  present  year.  Professor  David  Mar- 
ray,  Ph.  D.,  LL.D.,  has  been  appointed  by  the  Japanese  government  to 
the  position  of  connnissioner  of  education  of  that  empire,  and  a  tempo- 
raiy  leave  of  absence  has  been  granted  him  by  the  trustees  of  the 
Scientific  School.  Professor  Charles  G.  Rockwell,  A,  M.,  Ph.  D.,  a  grad* 
uate  of  Yale  College,  and  for  several  years  professor  in  Bowdoin  Gollege^ 
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MaiDG,  has  accepted  an  appointineut  to  the  chair  of  natural  philosophy 
and  astronomy,  and  will  enter  upon  the  duties  of  his  office  in  January, 
1874.  The  school  now  has  eleven  professors  and  one  tutor;  the  college^ 
including  all  the  departments,  has  thirteen  professors  and  one  tutor.  The 
new  Kirkpatrick  Memorial  Chapel,  the  gift  of  the  late  Mrs.  Sophia  Astley 
Kirkpatrick,  referred  to  in  the  report  for  last  year,  has  been  completed 
and  was  dedicated  December  3, 1873.  It  contains  a  chapel  capable  of 
seating  about  500  persons,  a  library,  reading-room,  and  rooms  for  the 
president's  private  office  and  recitation-room.  Five  acres  of  land  which 
were  last  year  in  stumps  have  been  cleared,  plowed,  and  planted,  and 
the  whole  farm  is  now  without  waste  land,  and  ready  to  be  cultivated 
with  any  farm-crops.  A  large  number  of  fertilizers  have  been  analyzed, 
and  their  constituents  and  value  ascertained.  Dr.  George  H.  Cook,  the 
professor  of  agriculture,  says  that  the  common  rotation  of  grass,  corn, 
oats,  wheat,  and  grass,  is  not  founded  on  correct  principles.  These  crops 
all  belong  to  the  samenaturalfamily  of  plants,  and  draw  upon  the  same 
constituents  of  the  soil,  so  that  it  has  no  rest  such  as  it  has  when  potatoes, 
beans  or  peas,  turnii>s  and  cabbages,  or  clover,  all  of  which  belong  to  other 
natural  families  of  plants,  are  made  a  part  of  the  rotation.  Nineteen  head 
of  cattle  worth  $1,500,  and  four  horses  and  mules  worth  8700,  are  kept  on 
the  farm.  Of  this  number  twelve  are  cows  of  the  Ayrshire  and  short- 
horn breeds.  The  milk  from  these  is  all  sold  in  town,  and  averages  for 
each  cow  during  the  year  2,690  quarts.  In  addition  to  the  labor  per- 
formed in  the  school  and  on  the  farm  the  professor  of  agriculture  delivers 
annually  at  least  one  lecture  in  each  of  the  eighteen  counties  of  the  State. 
The  object  of  these  lectures  is  to  impart  instruction  to  farmers.  They 
are  subsequently  published  and  distributed  among  the  agriculturists  of 
the  different  counties,  with  a  view  to  further  promote  and  improve  the 
agiiculture  of  the  State. 

The  entire  property  of  the  scientific  school  is  valued  at  $292,200, 
as  follows:  Congressional  land-grant,  210,000  acres,  at  about  55  cents 
per  acre,  $110,000;  buildings,  including  the  astronomical  observatory, 
$108,000;  {apparatus  and  library,  $25,000;  experimental  liirm,  $40,000; 
domestic  animals,  $2,200;  farm -implements,  $1,000. 

No  manual-labor  system  has  been  adopted,  but  students  visit  the  farm 
and  receive  instruction  in  its  operations.  Forty  students  are  entitled  by 
the  laws  of  the  State  to  be  educated  from  the  income  of  the  congressional 
land-grant  without  charge  for  tuition,  and  38  of  this  number  are  now  in 
the  school.  The  number  of  students  attending  the  scientific  school  dur- 
ing the  present  collegiate  year  is  G7,  all  of  whom  pursue  agricultural  or 
mechanical  studies.  The  number  in  the  college,  including  all  the  depart- 
ments, is  182. 

NEW  YORK. 

Cornell  University — Industrial  Colleges,  at  Ithaca;  Andrew  D.  White, 
LL.  D.,  president — During  the  present  year  Professor  I.  P.  lioberts,  of 
Iowa  State  Agricultural  College,  has  been  called  to  the  professorship  of 
agiiculture  in  this  institution  in  place  of  Professor  Henry  McCandless, 
resigned,  and  an  assistant  professor  in  free-hand  drawing  has  been  ap- 
pointed. An  agricultural  museum  has  also  been  fitted  up,  in  which 
have  been  deposited,  1.  The  collection  of  cereals  of  the  British  Empire; 
2.  The  collection  of  plow-models,  187  in  number,  made  at  the  Royal  Agri- 
cultural College  of  Hohenheim,  in  Germany ;  3.  The  collection  of  models 
of  various  implements  and  agricultural  machines  received  from  various 
sources ;  4.  The  collection  of  vegetable  products  of  the  United  States ; 
5.  The  collection  of  foreign  implements ;  G.  The  collection  of  domestic 
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implements ;  7.  The  collection  of  engravings  of  improved  stock ;  8.  The 
collection  of  large  drawings  to  illustrate  the  various  lectures  on  agricul- 
ture. The  rooms  of  tbe  veterinary  physician  have  been  improved,  and 
rendered  more  commodious  for  the  display  of  model  spexjimens  and  in- 
struments. A  model  barn  has  been  erected  by  the  liberality  of  Mr. 
Cornell  for  the  "  special  and  experimental  farm.''  It  has  three  floors, 
each  accessible  to  teams  from  the  hill-side  on  which  it  is  erected.  In  the 
basement  are  the  manure-cellar,  engine-room,  and  pig-pens.  The  middle 
story,  10  feet  high  and  covering  nearly  5,000  square  feet,  is  divided  into 
box  feeding-stalls,  slieep-i>en,  horse  and  cow  stalls,  calf-pens,  and  rooms 
for  horse  and  hand  implements,  feed-bins,  chafiP-cutter ;  and  in  the  hill- 
side a  capacious  root-cellar.  The  upper  story,  15  feet  high  and  covering 
the  same  area,  will  be  used  for  storing  hay  and  grain.  The  barn  will  be 
provided  with  an  ami)le  supply  of  cistern  and  spring  water,  with  wind- 
power,  and  every  facility  needed  for  carrying  out  the  experiment  of  high 
farming  as  well  as  any  series  of  experiments  which  it  may  be  deemed 
advisable  to  undertake.  Experiments  made  in  the  laboratory  are  repre- 
sented as  suggesting  very  important  and  remunerative  improvements  in 
the  dairy  operations  of  the  State.  Work  on  thefarm  is  proVide<l  for  such 
students  as  desire  it,  who  labor  from  two  to  live  hours  daily.  There  are 
kept  on  the  farm  five  horses,  worth  $2,805;  two  oxen,  $170;  one  bull, 
$100,  and  ten  cows,  $400.    The  farm-implements  are  valued  at  $1,200. 

In  the  department  of  mechanic  arts  a  shop  for  wood-working  has 
been  built,  in  which  steam-power  is  employed,  and  carries  the  machinery 
of  one  iron-working  shop  and  a  printing-press,  all  of  which  is  the  gratuity 
of  Mr.  Cornell.  Additional  machinery  has  been  placed  in  the  machine- 
shop,  the  most  important  of  which  is  a  "  shaper,''  given  by  Hon.  Hiram 
Sibley,  at  a  cost  of  $800.  Mr.  Sibley  has  this  year  increased  his  i>reviou8 
gifts  to  the  College  of  the  Mechanic  Arts  by  the  sum  of  $50,000,  making 
the  entire  amount  of  his  donations  to  this  department  $90,000.  By  an 
act  of  the  trustees  passed  in  April,  1872,  women  are  admitted  to  the 
university  on  the  same  terms  as  men,  except  that  they  must  be  eighteen 
years  of  age.  A  separate  building,  called  the  '^Sago  College  for 
Women,"  the  gift  of  Hon.  Henry  W.  Sage,  is  in  process  of  construction, 
and  will  be  completed  in  the  spring  of  1874.  It  is  168  feet  front,  41  feet 
wide,  and  four  stories  high.  Mr.  Sage  is  also  erecting  at  his  own  ex- 
I)ense  another  building  called  the  "  University  Chapel,'^  to  be  used  for 
the  usual  college  chapel-services.  It  is  to  be  built  of  brick,  will  seat  600 
persons,  and  will  bo  completed  in  the  autumn  of  1874.  The  object 
in  view  in  erecting  the  Sage  College  is  to  give  young  women  an  oppor- 
tunity for  the  pursuit  of  the  higher  studies  of  the  university  course. 

Of  the  990,000  acres  of  land-scrip  granted  the  State  by  Congress  for 
the  support  of  an  agricultural  and  mechanical  college,  404,000  were  sold 
by  the  State  of  Xow  York  or  by  Ezra  Cornell,  without  entering  upon  the 
land,  for  $428,75(>.80,  at  an  average  price  of  about  92  cents  per  acre,  as 
follows:  Scrip,  70,000  acres,  at  85  cents,  $64,000;  100,000.at90  cents, 
$90,000;  180,000  at  $1,8180,000;  101,920  at  80  cents,  $87,051.20 ;  6,080 
at  $1.07,  $G,505.C0.  The  .scrip  for  the  remaining  526,000  acres  has  been 
located  by  Ezra  Cornell  for  the  benefit  of  the  university,  and  a  contract 
has  been  made  for  the  sale  of  100,000  acres  at  $4  per  acre,  amounting  to 
$400,000 ;  and  of  12,000  acres  at  $5.70  per  acre,  amounting  to  $68,400. 
The  whole  number  of  acres  sold  and  contracted  to  be  sold  is  676,000  for 
$897,150.80,  and  the  average  price  of  the  whole  per  acre  is  about  ^IJbG. 
The  number  of  acres  remaining  unsold  is  414,000. 

The  entire  property  of  the  university,  including  all  the  departments  or 
colleges,  is  estimated  at  $3,027,200.48',  as  follows :  Land  unsold,  414,000 
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acres,  valued  at  about  $3.62^  per  acre,  $1,500,000 ;  college  iand-serip 
fund,  $473,402.87 ;  Cornell  endowment-fund,  $128,596.61 ;  Mr.  Cornells' 
endowment-fund,  $500,000 :  private  donations  expended  for  buildings, 
$423,000 ;  buildings  erected  by  the  university,  but  not  from  the  income 
of  the  national  funds,  $175,000;  university  farm  and  grounds  donated, 
$90,701;  Henry  W.  Sage  endowment,  $100,000;  Dean  Sage  endow- 
ment, $30,000;  Hiram  Sibley  endowment,  $50,000;  library,  $60,000; 
seioutilic  collections,  $40,000;  Horace  K.  White,  veterinary  prize  fund, 
$500;  machinery,  apparatus,  furniture,  equipments,  &c.,  $50,000.  Of 
this  amount  the  proportion  i)eculiarly  applicable  to  the  agricultural 
and  mechanical  colleges,  derived  fix)m  the  congressional  land-grant  and 
donations  made  with  special  reference  to  these  colleges,  is  $2,651,998. 
The  part  derived  fi'om  the  congressional  land-grant  is  $1,973,403 ;  from 
individual  donations,  $678,595.  The  donations  from  individuals  to  the 
university,  including  all  the  departments  or  colleges,  exceed  $1,500,000. 

The  library  contains  37,000  volumes,  and  is  composed  of  the  following 
books  and  private  libraries,  which  have  been  i^urchased  by  the  univer- 
sity or  given  to  it:  1.  A  selection  of  5,000  volumes  on  agriculture,  pur- 
chased in  Europe ;  2.  A  part  of  President  White's  library,  4,000  vol- 
umes on  history,  &c. ;  3.  The  Anthon  library,  7,000  volumes,  on  ancient 
languages,  collected  by  Professor  Charles  Anthon,  late  of  Columbia  Col- 
lege ;  4.  The  Bopp  library-,  2,500  volumes  on  the  oriental  languages,  col- 
lected by  Franz  Bopp,  of  Berlin ;  5.  The  Goldwin  Smith  library,  3,500  vol- 
umes on  history,  presented  by  Professor  Goldwin  Smith ;  6.  The  i)ubli- 
cations  of  the  patent-office  of  Great  Britain,  2,500  volumes  relating  to 
technology,  &c.;  7.  The  White  architectural  library,  1,000  volumes  on 
architecture,  presented  by  President  White ;  8.  The  Kelly  mathematical 
library,  1 ,800  volumes  and  700  tracts,  presented  bj-  the  late  Hon.  William 
Kelly,  ofEhinebeck;  9.  The  Cornell  agricultural  library,  given  by  Hon. 
Ezra  Cornell ;  10.  The  Sparks  library,  5,000  volumes  and  4,000  pam- 
phlets on  American  history,  collected  by  Jared  Sparks,  the  historian  ; 
11.  The  May  collection  on  the  history  of  slaver^"  and  anti-slavery. 

By  law  tuition  is  free  to  512  students  in  the  State,  and  povison  has  been 
made  by  the  trustees  for  40  more  free  scholarships  to  be  given  to  stu- 
dents of  special  merit.  The  number  of  students  in  attendance  in  the 
university  for  the  collegiate  year  1873  is  461, 151  of  whom  attend  to  agri- 
cultural and  mechanical  studies.  All  students  before  they  graduate  in 
any  department  are  required  to  attend  the  courses  of  lectures  on  agricul- 
ture, usually  18  in  number. 

NOETH  CAROLINA. 

University  of  North  Carolina — College  of  Agriculture  and  tfw  Mechanic 
Arts,  at  Chapel  HUl;  Rev.  Solomon  PooljD.  D,,  president, — In  the  cata- 
logue of  this  university  for  IseO-^'TO  the  president,  in  his  remarks  on  the 
College  of  Agriculture  and  the  Mechanic  Arts,  says :  "This  college  is  not 
yet  fully  organized.  The  professor  of  agriculture  will  give  instruction 
in  his  department,  and  also  in  chemistry  and  natural  history."  The  uni- 
versity was  closed  the  next  year,  (1871,)  and,  in  consequence,  the  College 
of  Agriculture  and  the  Mechanic  Arts.  One  of  the  amendments  to  the 
Stat43  constitution,  recently  adopted,  gives  the  general  ixssembly  authority 
to  provide  for  the  election  of  trustees,  and  makes  provision  for  re-opening 
the  university,  which  is  still  closed.  The  general  assembly  is  now  in 
session,  (December  12, 1873,)  but  no  action  has  yet  been  t^ikeu  in  refer- 
ence to  the  subject,  and  the  probability  is  that  nothing  will  be  accom- 
plished during  the  present  session.  In  the  act  of  incorporation  of  the 
college  and  transfer  of  the  land-scrip  to  the  university,  provision 
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was  made  by  the  geueral  assembly  for  the  education  of  thirty  students, 
one  to  be  selected  from  each  county  annually,  without  charge  for  tuition 
or  room-rent.  The  congressional  land-grant  was  sold  at  50  cents  per  acre, 
and  amounted  to  $135,000.  The  Department  has  not  received  any  report 
of  the  value  of  the  property  of  the  college. 

OHIO. 

Ohio  Agricultural  and  Mechanical  College,  at  Columbus;  Edward  Orton, 
A.  M.j president — This  college  was  opened  for  the  reception  of  students 
September  17, 1873.  It  has  five  professors  besides  the  president,  who 
is  professor  of  geologj',  and  one  assistant  professor,  as  follows:  T.  C. 
Mendenhall,  B.  S.,  professor  of  physics  and  mechanics^  Sidney  A.  Nor- 
ton, A.  M.,  M.  D.,  of  general  and  applied  chemistry;  Rev.  Joseph  K. 
Millikin,  A.  M.,  of  the  English  language  and  literature,  and  of  the  French 
and  German  languages;  Norton  S.  Townshend,  M.  D.,  of  agriculture; 
R.  W.  McFarland,  A.  M.^  of  mathematics  and  civil  engineering,  and  in- 
structor in  military  tactics;  John  Henry  Wright,  A.  B.,  assistant  pro- 
fessor of  the  Latin  and  Greek  languages.  The  curriculum  of  study 
embraces:  1.  Geology  and  paleontology;  2.  Physics;  3.  General  and 
applied  chemistry;  4.  English  language  and  literature,  and  French  and 
German  languages ;  5.  Agriculture;  C,  Mathematics  and  civil  engineer- 
ing; 7.  Latin  and  Greek  languages.  A  special  course  of  study  is  ar- 
ranged for  each  of  these  departments.  The  course  in  agriculture,  which 
occupies  three  years  embraces : 

Agriculture,  its  purpose,  scope,  and  history;  the  farm  and  its  arrange- 
ment; soils,  their  composition  ancl  adaptations ;  field-crops,  tillage,  ferti- 
lizers, pastures,  and  meadows;  draining,  irrigation,  roads,  buildings, 
fences,  hedges,  and  forests;  fruit-growing;  the  dairy  and  its  products; 
wool  and  sheep  husbandry ;  domestic  animals,  their  anatomy,  physiology, 
and  general  arrangement ;  diseases  of  animals,  medical  and  surgical  treat- 
ment; pests  of  the  farm;  markets  and  transportation;  and  financial  re- 
sults of  agriculture. 

It  will  also  embrace  various  additional  branches  included  in  the  other 
departments.  Full  freedom  is  granted  to  the  student  to  select  the 
branches  which  he  desires  to  pursue.  On  completion  of  the  studiesof  any 
departm  ent  the  student  will  receive  a  certificate  of  the  fact,  and  the  diploma 
of  the  college  on  the  completion  of  a  specified  number  of  these  courses. 
Sufficient  time,  since  the  opening  of  the  college,  has  not  elapsed  for  per- 
fecting a  definite  system  of  manual  labor.  Students  will,  however,  have 
an  opportunity  of  working  on  the  farm,  under  the  direction  of  the  pro- 
fessor of  agriculture,  on  such  terms  as  will  be  deemed  most  advisable. 
Some  now  attending  the  college  are  defraying  a  large  portion  of  their 
expenses  by  their  labor.  Provision  has  been  made  for  204  students,  or 
two  for  every  member  of  the  House  of  Representatives,  who  will  be  Va- 
cated without  charge  for  tuition.  Others  will  be  required  to  pay  88  per 
term,  or  $24  per  year.  No  additional  charges  will  be  made  except  for 
chemicals  used  in  the  laboratory. 

An  engraving  of  the  college  building  was  given  in  the  report  of  theDe- 
partment  for  1871 .  It  is  a  fine  brick  edifice,  three  stories  high,  notindnd- 
ing  the  basement  and  attic,  and  finished  with  stone-dressingis  above  the 
basement,  which  is  en  tirely  of  stone.  Including  the  projections  of  theba^ 
tresses  ithas  a  front  of  235  feet,  and  will  accommodateSOOtoSOOstxidents. 
It  is  composed  of  a  central  building  having  two  connecting  and  two  termi- 
nal wings.  The  central  building  is  G7  feet  front,  109  deep,  and  58  feet  3 
inches  in  height.    The  main  tower  has  a  base  21  feet  6  inches  square, 
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and  a  height  of  104  feet  to  the  top  of  the  crown.  The  central  building 
is  flanked  by  two  connecting  wings,  which  are  41  feet  front  by  58  deep, 
and  54  feet  1)  inches  high.  On  the  main  floor  of  the  front  portion  of  the 
central  wing  are  the  office  and  reception  room,  the  college  library  room, 
and  the  complemental  apartments.  The  upper  stories  of  this  portion  ot 
the  central  building  are  to  bo  occupied  by  recitation  and  professors' 
rooms.  The  rear  contains  two  large  amphitheaters.  51  by  G7  feet,  occu- 
])ying  the  entire  height  of  the  principal  stories.  In  the  attic  portion  of 
the  building  are  two  society  halls,  so  arranged  as  to  be  used  conjointly 
for  one  large  hall  .when  desii^ed.  The  connecting  wings,  besides  the 
complemental  apartments,  contain  professors'  rooms  in  all  their  princi- 
pal stories.  The  terminal  wings  have  no  divisions  above  the  basement, 
the  rooms  being  the  entire  size  of  the  wings.  They  are  to  be  used  for 
recitation  and  work  rooms.  The  apartments  of  the  basement  not  re- 
quired for  heating  are  designed  to  be  used  for  purposes  similar  to  those 
of  the  terminal  wings. 

The  coUege  has  received  in  donations,  exclusive  of  the  congressional 
land-grant,  $388,000,  namely,  $300,000  from  Franklin  County,  $28,000 
from  private  contributions,  and,  from  the  State,  land  valued  at  $60,000. 
The  proceeds  ($342,451)  of  the  congressional  land-grant,  with  interest, 
amount  to  $504,000.  Add  to  this  the  value  of  apparatus,  cabinets,  and 
other  items  not  mentioned,  and  the  entire  property  of  the  college,  as  es- 
timated by  the  trustees,  amounts  to  $904,000. 

The  physical  and  chemical  laboratories  will  be  equipped  with  the 
most  approved  modern  apparatus,  and  opened  to  students  for  daily 
laboratory  work  January  6, 1874.  The  other  departments  of  engineer- 
ing, zoology,  botany,  &c.,  will  be  furnished  with  the  necessary  illustra- 
tive apparatus  at  an  early  date.  The  geological  hall  now  contains  a 
very  extensive  collection  of  minerals  made  by  the  State  geological 
survey. 

The  number  of  students  in  attendance  during  the  year  1873  is  35,  18 
of  whom  are  attending  to  mechanical  studies. 

OREGON. 

CorvalUs  College — State  Agricultural  College  of  Oregon,  at  Corvallis;  B. 
L.  Amoldy  A.  M,^  president. — During  the  present  year  the  course  of  study 
in  this  college  has  been  enlarged,  and  the  faculty  increased  both  in 
number  and  efficiency.  There  are  now  three  professors,  one  instructor 
in  military  tactics,  and  two  teachers.  The  college  educates  44  stu- 
dents for  the  State,  without  charge  for  tuition,  instead  of  60,  the  num- 
ber for  the  previous  year.  A  manual-labor  system  lias  been  adopted, 
and  students  are  now  required  to  work  one  hour  daily  on  the  farm. 

None  of  the  land  granted  by  Congress  has  been  sold.  It  is  valued  at 
$2.50  per  acre,  at  which  price  the  proceeds  would  amount  to  $225,000. 
It  ha^  received  from  the  citizens  of  Benton  County  a  farm  of  ICO  acres, 
worth  $5,000,  from  private  sources  $2,000,  and  from  the  State  an  an- 
nual appropriation  of  $5,000  since  1868,  which  has  been  expended  in  de- 
fraying the  salaries  of  teachers.  The  college  buildings  are  valued  at 
$0,000,  and  the  philosophical  and  chemical  apparatus  at  $1,000.  The 
entire  property  of  the  college  is  $239,000. 

The  number  of  students  in  attendance  during  the  collegiate  year  is 
125, 50  of  whom  are  attending  to  agricultural  and  mechanical  studies. 

PENNSYLVAI^IA. 

Agrwultural  College  of  Pennsylvania,  Centre  County;  Bev.  James  Colder, 
D.  Jb.y  president — ^Tho  college  year  now  begins  in  August,  instead  of 
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February,  as  foriaerly.  The  campus  in  front  of  tho  main  college  building 
lias  been  cleared  off  and  graded,  and  shade-trees  and  evergreens  set  out 
Tho  college  building  has  also  been  improved  both  in  respect  to  light  and 
heating.  The  farms  have  been  greatly  improved  by  removing  stones  and 
leveling  tho  surface.  A  large  number  of  strawberry-plants  and  fruit- 
trees  have  been  set  out,  and  arrangements  have  been  made  for  establish- 
ing a  specimen  fniit-gardeu  of  about  four  acres,  with  the  double  object 
of  fruit  production  and  of  affording  pleasant  and  useful  employment  for 
students  of  both  sexes.  Important  changes  and  improvements  have 
been  made  in  the  roads  leading  from  the  turnpike  to  the  college  build- 
ings, and  tlie  township  road  has  been  so  located  as  to  pass  between  the 
central  experimental  and  the  college  farms,  by  which  several  important 
advantages  are  secured.  The  usual  number  of  elaborate  experiments 
have  been  conducted  on  the  experimental  farms,  but  the  I'esults  have 
not  yet  been  reported.  The  manual-labor  system  of  ten  hours  a  week  is 
continued  as  in  former  years,  and  operates  well. 

Twenty-five  young  ladies  are  now  pursuing  the  studies  of  the  college 
with  satisfactory  results.  Tuition  is  free  to  all  students,  the  number  not 
being  limited.  Tho  annual  income  from  the  permanent  fund  isnowabout 
$30,000,  but  so  largo  are  the  drafts  on  this  for  carrying  on  the  three  ex- 
perimental farms  that  the  faculty,  consisting  of  seven  professors,  includ- 
ing the  president,  and  three  assistants,  receive  only  $11,300  for  their 
ervices  during  the  year. 

The  land,  780,000  acres,  granted  to  this  college  by  Oongress,  was  sold 
for  about  5G  cents  per  acre,  amoantiug  to  $439,186.80.  Of  this  sum 
$43,880.50  were  expended  for  the  purchase  of  model  and  experimental 
farms,  leaving  $395,300.30  as  a  permanent  productive  fund  for  the  sup- 
port of  tho  college.  In  1872  the  State,  by  an  appropriation  of  $104,699.70, 
increased  this  fund  to  $500,000,  and  gave  a  new  bond  at  6  per  cent,  an- 
nually, covering  the  entire  amount  of  the  productive  fund  thus  in- 
creased. The  State  had  previously  made  appropriations  to  the  college 
to  tho  amount  of  $99,900 ;  tho  citizens  of  different  counties  of  the 
State  and  other  individuals  have  donated  $69,000 ;  the  stock  kept  on  the 
farms  is  valued  at  $8,487,  and  tho  farm  implements  at  $6,816.  These 
contributions  have  been  so  judiciously  managed  and  increased  that  the 
entire  property  of  tho  college  is  now  valued  at  $897,589,  as  follows: 
Productive-endowment  fund,  $500,000;  college  buildings,  $300,000; 
college  farm,  300  acres,  at  $90  per  aero,  $27,000 ;  central  experimental 
fann,  100  acres,  $9,000 ;  eastern  farm,  100  acres,  $20,000;  western  farm, 
121  acres,  818,130;  stock  on  college  farm,  $3,787;  farm  implements, 


eralogical  cabinet,  $650. 

Tho  number  of  students  in  attendance  during  the  current  year  is  155, 
being  an  increase  of  5  over  the  last  year. 


RHODE  ISLAND, 


Bi'oicu  University — Agricultural  and  Scientific  Department^  at  Provi- 
dence; Bei\  E,  G.  Robinson^  I),  2>.,  LL,D.,  president — Important  improve- 
ments have  been  made  during  the  present  year  in  the  museum  of  natural 
history.  Ten  new  cases,  of  fine  model  and  finish,  have  been  constructed 
for  its  use  at  an  expense  of  $1,000;  and  during  the  last  two  years  25,000 
specimens  have  been  collected,  and  are  now  being  arranged  and  labeled. 
Fifteen  thousand  specimens,  many  of  them  rare,  have  been  secured  by 
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excliangc  of  duplicates  in  ornithology  with  Professor  Agassiz,  and  will 
^«oon  bo  transferred  to  the  musenm ;  also  a  ver\'  valuable  donation  of 
almost  all  the  fresh-water  and  marine  shells  of  lihodo  Island  has  been 
made  by  I^lr.  Horace  Carpenter.  The  curator  of  the  museiun,  Professor 
J.  W.  I*.  Jenks,  A.  M.,  remarks  that  unsolicited  contributions  How  in 
faster  than  they  can  be  arranged  and  labeled,  although  he  has  devoted 
;i  large  part  of  his  own  time  to  the  labor,  and  received  much  gratuitous 
ai^sistance  from  the  students.  It  is  his  intention  to  make  the  museum 
so  extensive  that  it  shall  contain  specimens  to  ilhistrate  every  branch 
taught  in  the  institution.  As  "  lecturer  on  special  branches  of  agricul- 
ture*^ he  has  given  courses  of  lectures  on  agricultural  subjects  to  the 
senior  class  during  the  present  year,  in  which  he  has  made  free  use  of 
the  specimens  necessary  for  illustration,  and  found  them  indispensable 
to  thorough  teaching.  Two  hundred  and  forty  dollars  have  been  ex- 
pended for  new  and  improved  acoustic  apparatus,  purchased  of  the  cele- 
brated establishment  of  Koenig,  in  Paris,  and  8-5  for  models,  raicro- 
scropic  specimens,  and  diagrams  illustrative  of  the  eye,  ear,  articulations 
of  the  hands,  &c. 

Thirty-three  students  are  entitled  to  bo  educated  by  the  university 
without  charge  for  tuition.  They  may  take  the  full  course  of  foiu* 
years  i^ursued  in  the  university,  the  partial  scientific  course  of  three 
years,  or  the  partial  course,  as  they  choose.  In  the  practical  and 
scientific  course  and  in  the  partial  course  special  provision  is  made  for 
the  study  of  agriculture  and  the  mechanic  arts.  By  the  act  of  the  legis- 
lature transferring  the  proceeds  of  the  congressional  land-grant  to  the 
university  that  institution  is  required  "to  provide  a  college  or  depart- 
ment in  said  university,  the  leading  object  whereof  shall  be,  without 
excluding  other  scientific  and  classic  studies,  and  including  military 
tactics,  to  teach  such  branches  of  learning  as  are  related  to  agriculture 
and  the  mechanic  arts.''  In  order  to  carry  out  this  requirement  in  its 
spirit  and  to  its  fullest  extent  the  president  suggests  that  certain 
changes  be  made  in  the  courses  of  study,  by  which  more  attention  may 
be  paid  to  the  branches  relating  to  agriculture,  as  geology,  physiology, 
zoology,  botany,  &c. ;  and  also  that  the  mechanical  studies  be  so  ex- 
tended as  to  impart  full  and  thorough  instruction  in  design,  drawing, 
civil  engineering,  architecture,  and  the  fine  arts  generally.  Ho  is  of 
opinion  that  the  progress  of  science  and  invention,  and  also  the  agricul- 
tural and  manufacturing  interests  of  the  State,  demand  these  changes, 
and  it  is  inferred  that  luturo  improvements  will  be  made  with  special 
reference  to  these  objects. 

The  entire  property  of  the  Scientific  and  Agricultural  Department  is 
valued  at  $56,000,  as  follows:  Congressional  land-grant,  120,000  acres, 
at  41*1}  cents  per  acre,  $50,000;  interest  accrued,  $6,000.  No  donations 
from  the  State  or  individuals  have  been  made  especially  for  this  depart- 
ment. This  department  has  10  professors  and  3  instructors.  The  num- 
ber of  students  in  attendance  during  the  present  year  is  25;  in  the 
university,  including  all  the  departments,  218. 

SOUTn  CAROLINA. 

ClnjUn  University — South  Carolina  Agricultural  College  and  Mechanics'^ 
J  )is{iiutCjatOrangeburgh;  E€V.A.Wehste7'yD.D.,prest(lcnt, — This  university 
iuis  four  professors  and  two  assistants.  Some  embarrassments  in  the  ope- 
rations of  the  agTicultural college  have  been  experienced  during  the  year. 
The  bonds  representing  the  proceeds  of  the  congressional  land-scrip  have 
not  yet  been  transferred  to  the  trustees.  The  legislature  of  the  State 
last  year  appropriated  $11,508  to  pay  the  interest  which  had  accrued  on 
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the  bonds,  but  only  one-third  (83,836)  of  this  sum  has  been  paid,  $2,000 
of  which  the  trustees  used  in  part  payment  for  the  experimental  fann, 
which  they  had  i^reviously  purchased  for  $9,000,  and  the  remainder  was 
devoted  to  current  expenses.  Some  improvements  have  been  made, 
under  the  direction  of  the  president  of  the  university,  on  the  exi[>eri- 
mental  farm,  and  a  lew  crops  have  been  cultivated.    Tuition  is  free  to  all. 

According  to  the  act  of  incorporation  of  the  Agricultural  College  and 
Mechanics'  Institute  "the  course  of  instruction  shall  include  the  English 
language  and  literature,  mathematics,  civil,  mechanical,  and  military 
engineering,  agricultmal  chemistry,  mineralogy,  animal  and  vegetable 
anatomy  and  physiology,  veterinary  art,  entomology,  geology,  political, 
rural,  and  household  economy,  horticulture,  moral  and  mental  philo- 
sophy, history,  book-keeping,  military  training  and  tactics,  and  espe- 
cially the  application  of  science  and  the  mechanic  arts  to  practical  agri- 
culture in  the  iield.''  An  elibrt  will  be  made  during  the  present  session 
of  the  legislature,  which  commenced  in  November,  to  effect  a  transfer  of 
the  bonds,  and  to  provide  for  the  payment  of  the  interest  promptly  as  it 
becomes  due.  The  land,  180,000  acres,  granted  by  Congress  was  sold  for 
72 J  cents  per  acre,  and  the  proceeds  invested  m  South  Carolina  State 
bonds  purchased  at  a  discount  and  amounting  to  $191,800.  The  college 
has  received  no  private  donations  and  has  no  buildings  of  its  own,  butj 
the  students  will  occupy  those  of  the  university  in  common  with  the 
other  departments.  The  entire  property  of  the  college  is  valaed  at 
$200,800,  as  follows:  Proceeds  of  congressional  land-grant  ($130,500) 
invested  in  State  bonds,  §191,800;  experimental  farm,  paid  for  in  part, 
$9,000. 

The  number  of  students  attending  the  university  during  the  present 
collegiate  year  is  97, 17  of  whom  are  in  the  classical  department,  34  in 
the  normal,  and  40  in  the  preparatory. 

TENNESSEE. 

East  Tennessee  University — Tennessee  Agricultural  College^  at  Knox- 
title ;  Eev.  Thomas  W.  Humes,  IS.  T.  D.,  lyresident. — Two  departments 
have  thus  far  been  organized  in  this  university :  1.  The  collegiate  de- 
partment or  agricultural  college,  which  comprises  three  courses  of  study— 
the  agricultural,  the  mechanical,  and  the  classical,  each  of  which  occu- 
pies lour  years.  2.  The  preparatory  department,  which  has  two  courses 
of  study,  each  occupying  three  years — one  for  preparing  students  for 
the  agricultural  and  mechanical  courses,  and  the  other  for  the  classical 
course.  The  collegiate  department  has  eight  professors  and  three  in- 
structors, and  the  preparatory  has  a  principal  and  four  a^istants. 

During  the  i)reseiit  year  a  brick  boarding-house,  of  large  dimensions, 
has  been  erected  on  the  college  grounds.  It  contains  a  spacious  dining- 
room  for  students  and  a  large  number  of  lodging-rooms,  besides  accom- 
modations for  the  steward  and  his  family.  A  neat  cottage  for  the  fEum 
sui)erintendent  and  a  commodious  barn  adjacent  to  it  have  also  been 
built  on  the  farm.  The  usual  amount  of  farming  labor  has  been  per- 
formed:. Although  no  compulsory  labor  is  required,  yet  a  mannal-labor 
system  has  been  adojited,  and  such  students  as  desire  to  work  have 
labor  assigned  them  on  the  farm,  and  are  remunerated  for  it.  Foar 
mules,  valued  at  $G00,  and  one  Devon  bull,  at  $90,  are  kept  on  tiie 
farm.  The  farm-implements  are  valued  at  $500.  The  entire  property 
of  the  Agricultural  College  amounts  to  $397,190,  as  follows :  Tennessee 
bonds,  $390,000,  purchased  at  a  discount,  with  the  proceeds  of  the  con- 
gressional laud-grant,  which  amounted  to  $271,875,  the  scrip  having 
been  sold  at  about  90  cents  per  acre ;  farm-stock  and  implements,  $1,190. 
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The  property  of  the  university,  including  that  of  the  Agricultural  Col- 
lege, is  valued  at  $527,190.  The  buildings  and  land,  \vorth  $130,000, 
belong  to  the  university'. 

The  number  of  students  attending  the  university  during  the  collegiate 
year  is  271 ;  in  the  Agricultural  and  Mechanical  College  04,  37  of  whom 
pursue  agricultural  and  mechanical  studies;  and  in  the  preparatory 
department  207.  The  number  in  the  university  includes  the  students 
in  all  the  departments. 

TEXAS. 

Agricultural  and  Mechanical  College  of  Texas^at  Bryan. — Little  progress 
hajs  been  made  by  this  college  since  the  last  year,  1872.  The  college 
building  is  only  partly  completed,  but  the  work  is  advancing  under  a 
competent  and  faithful  supervisor,  anJ  it  is  expected  that  it  will  be 
finished  soon.  The  cause  of  this  slow  progress  is  the  want  of  the  neces- 
sary appropriations  from  the  State.  The  entire  property  of  the  college 
is  valued  at  $291,240,  as  follows :  Congressional  land-grant,  180,000, 
acres  at  87  cents  per  acre,  $156,600,  which  sum  was  invested  in  Tesas 
frontier-defense  bonds  to  the  amount  of  $174,000,  the  bonds  being  pur- 
chased at  90  cents  on  a  dollar ;  interest  accrued  on  this  fund,  $30,246 ; 
donation  of  $12,000  in  bonds  from  Brazos  County,  in  which  the  college 
is  located ;  appropriation  of  $75,000  by  the  State  for  the  erection  of  the 
college  buildings  and  the  purchase  of  800  acres  of  land  for  the  site  of 
the  buildings  and  for  the  experimental  farm.  Of  this  sum  $12,000  have 
been  expended  for  the  purchase  of  the  land,  and  the  remainder  for  the 
erection  of  the  buildings. 

VERMONT. 

University  of  Vermont  and  State  Agricultural  College^  at  Burlington; 
Mattheic  H.  Bucliham^  A,  M.^president — No  important  changes  have  been 
made  in  this  institution  during  the  present  year.  There  are  six  pro- 
fessors engaged  in  giving  instruction  in  branches  relating  to  agriculture 
and  the  mechanic  arts,  and  in  all  the  departments  of  the  institution  fifteen 
professors  and  instructors  are  employed.  The  Agricultural  College 
fund  is  devoted  to  the  maintenance  of  scientific  courses,  branching  after 
the  first  year  into  the  departments  of  civil  engineering,  mining  engi- 
neering, and  agricultural  and  general  chemistry.  The  labratory  has  been 
fitted  up  with  conveniences  for  manipulation  and  experiment,  and  offers 
great  advantages  to  those  wh<f  desire  to  pursue  a  course  of  practical 
chemistry  under  the  supervision  of  the  professor  of  that  department. 
Special  attention  is  also  given  to  the  assaying  of  minerals  and  furnace- 
products,  and  to  the  investigation  of  their  character  and  value. 

Fifteen  scholarships,  canceling  tuition,  which  have  been  established 
in  the  institution  by  private  donations,  are  at  the  disposed  of  the  faculty, 
and  are  awarded  to  needy  and  deserving  young  men.  All  other  stu- 
dents pay  $45  each  for  tuition  for  the  collegiate  year.  A  prize  of  $30  is 
awarded  to  the  candidate  passing  the  best  examination  for  admission, 
and  one  of  $20  to  the  second  best  in  both  the  academic  and  the  scientific 
department. 

By  an  act  of  the  State  legislature  for  the  transfer  of  the  congressional 
land-scrip  to  the  University  of  Vermont  for  the  support  of  an  agricul- 
tural college,  the  university  and  college  were  incorporated  as  one  insti- 
tution, called  the  *'  University  of  Vermont  and  State  Agricultural  Col- 
lege." Since  the  transfer  of  the  scrip  the  institution  has  received  from 
the  alumni  of  the  university,  and  other  individuals,  donations  amount- 
ing to  $85,753  in  money,  besides  books  and  contributions  to  cabinets, 
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valued  at  $1,500.  Of  tUeso  donations  $29,250  have  been  added  to 
tbe  permanent  productive  fund ;  $25,000  have  been  employed  for  the 
endowment  of  a  professorship ;  $5,703  for  the  erection  of  au  art  gallery^, 
and  the  remainder  for  other  purposes  connected  with  the  i)ermanent 
property  of  the  institution.  The  entire  property  of  the  University  of 
Vermont  and  JState  Agricultural  College  is  valued  at  $410,972,  as 
follows:  Lands,  $127,900;  buildings,  $04,000;  chemical  and  philosoph- 
ical apparatus,  $5,400;  library,  $35,000 ;  cabinets,  $10,000;  furniture, 
$2,000;  bonds,  $37,172;  congressional  land-scrip,  150,000  acres, at  about 
82  cents  per  acre,  $122,626;  interest  accrued  on  proceeds  of  land-scrip, 
$12,874. 

The  number  of  studeuts  attending  the  institution  during  this  collegiate 
year  is  71 ;  in  the  agricultural  and  mecbanical  department,  21. 

VIRGINIA. 

Virgmia  Agricultural  and  Mechanical  Gollegcy  at  Blackshurgh  ;  Charles 
L.  C.  Minor y  M.  A.^  president — Improvements,  invohing  considerable 
expense,  have  been  made  by  this  college,  dmiug  the  present  year,  in 
remodeling  and  repairing  buildings  and  in  improving  the  fami.  One 
thousand  five  hundred  dollars  have  been  expended  for  apparatus  and 
books,  and  $1,148  for  stock  and  farm  equipments.  Two  donations 
have  also  been  received — $1,100  from  General  J.  K.  Anderson,  of  Rich- 
mond, and  $1,000  irom  John  T.  Cowan,  esq.,  of  Montgomery.  Pro- 
vision has  been  made  for  three  departments  of  instruction:  1.  The 
literary  department,  embracing  the  English  language  and  literature, 
the  ancient  languages,  the  modern  languages,  and  monil  philosophy. 
2.  The  scientific  department,  embracing  mathematics,  natural  philos- 
ophy, chemistry,  mineralogy,  geology,  botany,  and  zoology.  3.  The 
technical  department,  embracing  agiiculture  and  mechan^s.  All  the 
students  during  the  present  collegiate  year,  which  is  the  lirst  of  the 
college,  have  pursued  the  same  course  of  study,  but  hereafter  they  will 
take  separate  courses  in  the  different  departments  to  which  they  may  be 
assigned.  Two  courses  of  lectures  will  be  delivered  on  agriculture  to 
the  senior  class.  Tlie  first  course  will  embrace  three  lectures  a  week, 
and  the  second  two.  The  lectures  will  include  farm-auimals,  soilg, 
plants,  landscape  gardening,  floriculture,  arboriculture,  construction 
of  walks  and  roads,  rotation  of  crops,  management  of  labor,  methods 
of  experimenting,  general  farm  economics,  farm  records  and  accounts, 
building  materials,  masonry-,  framing^  strength  of  materials,  rural 
architecture,  construction  of  farm  buildings,  bridges,  gates,  fences, 
farm-implements  and  machinery,  production  and  preparation  of  food, 
tanning,  and  soap-making. 

Manual  labor  on  the  farm  or  in  the  workshops  is  made  compulsory- 
only  so  far  as  is  necessary  for  thorough  instruction  of  the  studeuts  in 
tiieir  studies,  and  will  not  exceed  two  houry  daily.  None  are  excused 
from  this  labor  except  such  as  are  physically  disabled.  Itegular  de- 
tails of  students  were  made  every  day  during  the  crop  seasou,  with 
satisfactory  results.  A  large  m«jority  of  those  who  had  been  accos- 
toraed  to  labor  did  excellent  work  on  the  larm  and  in  the  garden,  and 
for  extra  labor  not  required  for  instruction  received  a  liberal  comx)ensa- 
tion.  Such  compensated  labor  was  eagerly  sought  by  many  of  the 
students.  A  few,  by  severe  economy  and  hard  work,  were  able  to  pay 
nearly  all  their  exi>cnses  and  to  maintain  a  good  standing  in  their 
classics.  Students  to  the  number  of  132  are  to  be  educated  without 
charg<^  for  tuition  or  room-rent,  a  fee  of  only  $5  being  required  as  a 
deposit  to  defray  expenses  for  damages  which  may  bo  dooo  to  coUeffe 
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i^roperty.  If  any  balance  is  left  it  is  returned  to  tlic  student  at  the 
end  of  I  he  year.  The  expenses  of  one  of  these  students  for  a  year,  in- 
cludinj?  a  uniform  worth  $17.25,  need  uot  exceed  8150.  Other  students 
will  be  required  to  pay  $45  in  addition. 

The  ontii*e  proiKTty  of  the  college  is  valued  at  $225,000.  One  hun- 
dred and  ninety  thousand  dollars  of  tliis  sum  were  derived  from  tho 
sale  of  two-thirds  of  the  300,000  aci^es  of  land-scrip  granted  to  the 
State  l;y  Congress,  and  sold  at  95  cents  per  acre ;  the  domestic  animals 
are  valued  at  82,500:  the  farm-imi>lemeut8  at  $1,500;  Montgomery 
County  and  individuals  gave  the  Femaiudcr. 

The  president  in  his  report  for  the  present  year,  speaking  of  tho  ad- 
vantages and  future  prospects  of  the  college,  Siiys:  "If,  however,  its 
organization  imd  management  bo  so  ordered  as  to  make  it  an  eilicient 
training-place  for  practical  farmers  and  mechanics,  from  which  they  shall 
go  forth  men  able  and  willing  and  proud  to  break  up  the  gi-eat  planta- 
tions into  small  farms;  to  plant  orchards  and  tend  them ;  to  rebuild  tho 
houses,  bams,  and  stables;  to  make  the  roads  and  bridges;  to  build 
and  work  furnaces  and  factories,  and  open  mines,  it  will  not  only 
supply  that  which  all  consider  to  be  our  greatest  want,  skilled  labor, 
but  will  soon  have  for  its  grateful  and  loving  alumni  tho  thriftiest,  tho 
richest,  the  most  honored  men  in  every  community  of  the  State." 

The  college  has  six  professors.  The  number  of  students  in  attendance 
during  the  present  collegiate  year  is  133. 

Hampton  Noim/ial  and  Agricultural  InsUtutCy  at  Hampton;  General 
Samuel  0.  Armstrong^  president. — This  institution  is  the  result  of  the  pri- 
vate enterprise  and  liberality  of  benevolent  persons  indilierent  sections  of 
the  UniteJl  States,  and  was  established  with  special  "  regard  to  the 
wants  of  the  colored  race."  In  the  act  of  the  original  incorporation, 
September  21, 1808,  itfi  object  is  represented  to  be  **for  the  instruction 
of  youth  in  the  various  common-school,  academic,  and  collegiate  branches, 
the  best  method  of  teaching  the  same,  and  the  best  mode  of  practical 
industry  in  its  application  to  agriculture  and  the  mechanic  aits."  Im- 
mediately after  tho  passage  of  the  act  by  the  general  assembly  of  Vir- 
ginia, March  10,  1872,  and  appropriating  to  the  income  from  one-third 
($95,000)  of  the  proceeds  of  the  land-scrip  accruing  to  Virginia  under  the 
act  of  Congress  of  July  2,  1862,  making  this  institute  a  Stato  agri- 
cultural college,  the  trustees  of  the  institute  adopted,  among  others, 
the  following  resolution:  ^-That  in  view  of  this  appropriation  the 
trustees  hereby  stipulate  to  establish  at  once  a  department  in  which 
thorough  instruction  shall  be  given  by  carefully  selected  pTOfcsRors  in 
the  following  branches,  viz :  Practical  farming  and  principles  of  farm- 
ing ;  practical  mechanics  and  principles  of  mechanics ;  chemistry,  with 
special  reference  to  agriculture ;  mechanical  drawing  and  book-keeping; 
military  tactics.''  The  trustees  at  the  present  time  are  George  Whipple, 
New  York,  president ;  R.  W.  Hughes,  Virginia,  and  Alexander  Hyde, 
j\Iassachusetts,  vice-presidents ;  S.  0.  Armstrong,  Virginia,  secretary ; 
J.  F.  B.  Marshall,  Boston,  treasurer;  T.  K,  Fessenden,  Connecticut, 
financial  secretarv ;  O.  O.  Howard,  United  States  Army,  Washington ; 
]\r.  E.  Strieby,  IS^ew  York ;  James  A.  Garfield,  M.  C,  Ohio ;  E.  P.  Smith, 
jMinnesota;  John  F.  Lewis,  United  States  Senator,  Virginia ;  B.  G.  Nor- 
throp, secretary  Connecticut  State  Board  of  Education,  New  Haven; 
Samuel  Holmes,  New  York j  Anthony  M.  Kimber,  Philadelphia ;  Edgar 
Ketchum,  New  York;  E.  M.  Cnivatb",  Brooklyn,  New  York. 

Although  the  institute  is  designed  to  instruct  the  colorcil  i>eoplc  in 
all  the  branches  of  a  general  education,  and  to  train  teachers  for  tho 
colored  schools  in  dilierent  parts  of  the  State,  yet  it  is  distinctly  agricul- 
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tural,  and  is  claimed  to  be  in  advance  of  any  other  in  the  United  States 
which  is  devoted  to  the  improvement  of  the  colored  race.  The  course 
of  study  embraces  three  years.  All  the  male  students  (126)  receive  in- 
struction in  agriculture.  They  are  divided  into  five  squads,  each  squad 
working  one  day  of  ten  hours  each  week ;  and  all  work  at  least  half  a 
day  on  Saturday.  Every  student,  therefore,  labors  one  day  and  a  half 
each  week  on  the  farm,  for  which  he  is  paid  7  to  10  cents  per  hour  ac- 
cording to  his  ability.  Employment  is  furnished  for  those  who  desire  to 
labor  during  the  long  vacation  of  three  and  a  half  months,  thus  enabling 
them  to  pay  for  their  board,  books,  and  $20  to  $25  worth  of  clothing, 
which  is  furnished  at  very  low  prices,  being  manufactured  by  the  indus- 
trial school  connected  with  the  institute.  A  mai^ket- wagon  is  run  daily, 
supplying  customers  at  Old  Point  Comfort  with  fresh  milk  and  vegeta- 
bles from  the  farm.  A  meat-cart  runs  three  times  a  week  to  Hampton 
and  Old  Point  Comfort.  Peaches,  potatoes,  and  cabbages  are  shipped 
to  Baltimore,  Philadelphia,  !N^ew  York,  and  Boston  with  unusually  sat- 
isfactory returns.  There  are  kept  on  the  farm  this  year  18  cows,  1  Ayr- 
shire bull.  9  calves,  5  horses,  5  colts,  and  4  mules.  The  peach-orchard 
contains  800  trees,  the  apple  500,  i)ear  500,  cherry  300,  quince  100,  and 
the  plum  50. 

A  job  printing-ofiice  is  connected  with  the  institute,  in  which  several 
students  are  taught,  by  a  competent  printer,  the  art  of  printing,  and  are 
enabled  in  this  way  to  pay  a  portion  of  their  expenses  in  the  school. 
Messrs.  E.  H.  Hoe  &  Co.,  of  New  York,"have  given  theofiice  a  hand  stop- 
cylinder  printing-press  of  the  most  approved  pattern,  valued  at  $2,250. 
During  the  first  eight  months  of  the  operations  of  the  ofiSice  the  receipts 
for  job  printing  amounted  to  81,784.45,  and  exceeded  the  expenses,  in- 
cluding the  wages  of  the  foreman  and  assistants,  by  $75.85,  besides 
affording  several  students  an  opportunity  of  learning  a  useful  trade. 
The  female  students  are  taught  in  the  industrial  school  in  sewing  and 
the  manufacture  of  articles  of  clothing,  which  are  sold  to  the  students 
iind  in  the  market.  Thirty-one  young  women  have  been  employed  a 
part  of  the  time  on  this  work^  by  which  they  have  defrayed  a  portion  of 
the  expenses  of  their  education.  In  estimating  the  good  results  of  the 
manual-labor  system  the  president  says :  "As  the  highest  possible  tribute 
to  the  value  of  the  manual-labor  system,  as  practiced  at  the  Hampton 
Institute,  the  heads  of  the  departments  bear  unanimous  witness  to  the 
marked  progress  from  month  to  month  of  the  students  employed  under 
their  direction." 

Among  the  improvements  of  the  present  year  is  a  large  brick  build- 
ing in  process  of  erection,  to  be  called  "  Virginia  Hall,"  and  to  con- 
tain dormitories  for  120  girls,  a  dining-hall  for  250  students,  an  industrial 
room  for  girls,  a  chapel,  kitchen,  laundry,  printing-office,  and  workshop. 
It  LS  estimated  to  cost  $75,000  to  $100,000.  The  walls  are  now  up, 
(December  0, 1873,)  and  the  roof  is  going  on.  Thirty-one  male  students 
are  camping  out  in  tents  for  the  winter,  in  consequence  of  a  want  of 
rooms  for  their  accommodation.  After  the  completion  of  this  hall  it  is 
contemplated  to  build  a  model  barn  for  the  accommodation  of  the  farm. 

The  original  property  of  the  institute,  consisting  of  160  acres  of  land, 
the  "  Mansion  House,"  the  brick  walls  of  an  old  mill,  and  some  hospiUil 
barracks,  was  purchased  by  the  American  Missionary  Association  in 
June,  1807.  Nineteen  thousand  dollars  were  paid  for  the  land,  $10,000  of 
which  were  received  from  the  trustees  of  the  Avery  fund,  a  largo  bequest 
left  by  Mr.  Charles  Avery,  of  Pittsburgh,  Pa.,  for  the  education  of  fireed- 
men  in  the  United  States  and  Canada.  A  donation  of  $6,000  tcom 
Mrs.  Griggs,  of  New  York,  (afterward  incrensed  to  $10,000,)  famished 
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the  means  for  fitting  up  the  old  mill  for  the  residence  of  the  matron  of 
the  institute  and  for  dormitories  for  girls.  This  building  is  now  called 
''Griggs  Hall ."  The  college  building,  called/*  Academic  Hall,"  was  erected 
of  brick  in  1870,  at  an  expense  of  $48,500,  and  contains  the  class  rooms, 
office,  library,  and  other  rooms  necessary  for  conducting  the  school. 

The  institute  has  received  since  its  organization,  in  private  donations, 
$206,159 ;  in  interest  on  the  agricultural  college  fund,  (congressional 
land-grant,)  $7,480;  and  from  the  Bureau  of  Eefugees,  Preedmen,  and 
Abandoned  Lands,  $58,328,  making  a  total  of  $271,967.  A  part  of  this 
sum  has  been  devoted  to  the  payment  of  the  current  expenses  of  the 
institution,  and  the  remainder  to  the  purchase  of  the  property  named 
above.  Of  the  private  donations  previously  mentioned,  $55,978  have 
been  received  from  the  American  Missionary  Association  and  societies 
contributing  through  it ;  $34,000  from  the  trustees  of  the  Peabody 
fund;  $10,971  from '*  Hampton  Students  "(vocalists;)  $4,000  from  the 
trustees  of  the  Homer  Treat  fund ;  $5,000  from  the  executors  of  the 
estate  of  George  Laws ;  and  the  remainder  from  individuals  and  interest 
on  the  private  endowment-fund.  Very  liberal  donations  have  been 
made  by  a  large  number  of  gentlemen  and  ladies  in  the  different  States, 
among  whom  the  following  may  be  nam.ed:  In  Connecticut :  Mr.  Eoland 
Mather,  $1,500 ;  Mr.  Frederick  Marquand,  $1,041 ;  Mr.  Aaron  Benedict, 
Mr.  John  B.  Eldridge,  Mv.  E.  S.  Ely,  Mr.  Charles  Thompson,  Mrs.  B.  W. 
Carter,  and  Miss  B\iz/.i  Butler,  $1,000  each.  In  New  York :  Mr.  J.  S. 
Schultz,  $1,537 ;  Mr.  E.  E.  Graves,  and  Mrs.  S.  P.  Maghee,  $1,000  each. 
In  Massachusetts :  Mrs.  Ichabod  Washburn,  $2,000;  Mrs.E.  W.  Fletcher, 
$1,000 ;  the  Messr?,.  Whiten  Brothers,  of  Whitensville,  $1,000.  In  New 
Jersey :  Mr.  J.  P..  Beadle,  $1,200.  In  Ehode  Island :  Mr.  Henry  J. 
Steer  and  Mrs.  A  nn  Eichmond,  $1,000  each. 

The  expenses  of  tho  institute  for  the  present  year  are  about  $30,000, 
$2,000  of  which  have  been  derived  from  the  interest  on  the  private 
endowment-fund;  $8,000  from  the  congressional  land-grant  fund; 
82,000  from  cash  payments  by  students ;  $10,000  from  donations  unre- 
stricted as  to  expenditure;  and  $8,000  from  scholarships  not  guar- 
anteed. The  last  two  sources  of  income  are  uncertain  and  dependent 
on  personal  solicitation  of  the  principal  and  other  friends  of  the  insti- 
tute. For  p.everal  years,  therefore,  more  than  one-half  of  the  funds  nec- 
essary for  the  support  of  the  school  must  be  obtained  from  voluntary 
contribution. 

The  entire  property  of  the  institute  is  under  the  control  of  the  board 
of  tru<:^tees,  and  at  the  present  time  amounts  to  $266,448,  as  follows : 
One-third  of  the  land-scrip  granted  by  Congress  to  the  State,  100,000 
acres  at  95  cents  per  acre,  $95,000;  private  endowment-fund,  $38,830; 
experimental  farm,  $25,000 ;  institute  premises,  10  acres,  $5,000 ;  build- 
ings, $83,953;  farm-stock,  $3,466;  farm-implements,  $1,533;  apparatus, 
$1,040;  furniture,  $7,726;  printing-of&ce,  presses,  type,  &c.,  $4,900. 

The  number  of  State  students  entitled  by  law  to  be  educated  without 
charge  for  tuition  by  the  agricultural  depsurtment  of  the  institute  is  100, 
but  not  one-third  of  that  number  can  at  present  be  received.  All  stu- 
dents are  now  admitted  free  of  tuition  and  room-rent.  Expenses  for 
board,  washing,  and  lights  are  $10  per  month.  The  number  of  students 
in  attendance  during  the  present  collegiate  year  is  215, 120  males  and 
89  females. 

WEST  vmaiNiA. 

West  Virginia  University — Agricultural  Department^  at  Morgantown  ; 
JRcv.  Alexander  itartin^  D.  D,y  president — Tbia  university,  by  the  act  of 
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iiicori)oration  and  triinsror  of  the  eongrcsi?ioual  land-grant,  February  7, 
1867,  was  called  simply  tbv^  '•  Agiiculfcural  College  f  but  by  an  act  of 
State  legislatme  the  name  was  subsequently  changed  to  the  "West 
Virginia  University,^  with  a  department  of  agricid  ture.  It  has  eight  pro- 
fessors, six  assistants,  and  two  lecturers.  Five  of  these  professors  and 
thixie  assistants  give  instioiction  in  the  agricultural  department.  The 
course  of  study  in  the  agricultuKil  department  occupies  two  years,  and  iu 
the  literary,  seientilic,  and  engineering  departments  Ibur  years.  The 
students  in  the  university  are  distributed  in  the  different  courses  as  I'd- 
lows :  Thirty-three  in  the  literary  course,  11  in  the  scientiftc,  15  iu  the 
optional,  and  82  in  the  preparatory.  The  optional  course  is  designctl 
for  those  students  whose  special  tastes.or  necessities  prevent  them  from 
gimluatiug  in  any  of  the  regular  departments.  They  receive  certiticates 
of  their  attainments  on  leaving  the  university.  There  is  a  volunteer 
labor-corps  of  29  students  connected  w  ith  the  agricultural  department, 
who  receive  instruction  iu  agriculture.  Of  this  corps  the  president  says: 
"  Several  of  our  young  men  have  found  it  pleasant  and  healthful  to 
spend  an  hour  or  two  a  divy,  at  a  remunerative  price,  in  improving  and 
ornamenting  the  gToimds,  under  the  direction  of  the  superiutendent. 
The  corps  also  forms  the  nucleus  of  a  class  iu  pixictical  and  scientific 
farming  and  related  studies."  The  compensation  received  is  12  to  15 
cents  per  hour.  Courses  of  lectures  are  given  regularly  on  agricultural 
subjects  diu'ing  each  term  of  the  agricultural  course. 

The  principal  buildings  are  the  "University  Hall,"  the  '^Armory  Hall,' 
and  the  "New  Hall."  The  university  hall  was  erected  at  a  cost  of 
$60,000,  and  is  used  for  general  puiT)oses  of  instruction,  laboratory,  ftc 
The  Armory  Hall,  referred  to  in  the  rei)ort  of  the  Department  for  last 
year,  has  been  completed  at  a  cost  of  $3,500,  and  is  used  for  the  storing 
and  safe-keeping  of  the  United  States  and  State  arms,  and  as  the  head- 
quarters of  State  students  who  receive  their  education  without  charge  f(H: 
tuition.  There  are  3G  students  who  receive  instnictiou  in  military  ti^tics. 
The  central  portion  of  the  New  Hall,  for  which  an  appropriation  was 
made  by  the  legislature  at  its  last  session,  has  been  put  under  contRvrt 
to  be  built  for$43,000,  and  is  nowin  course  of  construction.  Itisdesignd 
for  the  general  purposes  of  the  university.  During  the  preeent  year  tift  t 
volumes  of  standard  works,  including  a  most  valuable  and  completo^ 
copy  of  the  Natural  History  of  New  York,  have  been  purchasexl  and 
added  to  the  library,  which  now  contains  about  4,000  carefully  selected 
volumes.  Among  the  important  apparatus  which  has  been  recently 
procured  may  be  mentioned  a  Smithsonian  baix)meter,  a  sextant  by 
Crichton,  of  London,  a  clock  with  zinc  compensation  by  E.  Howaxxl  & 
Co.,  of  Boston,  and  a  seven-foot  telescope  by  John  Byme^  of  New  York. 
The  museum  has  received  large  accessions,  and  contains  over  3,000 
specimens  of  minerals  and  fossils,  and  more  than  2,300  recent  shells. 

The  university  has  received  considerable  sums  at  different  times  in 
appropriations  and  donations,  in  which  the  agricultural  departmcni 
has  shared  iu  common.  The. citizens  of  Morgantown  donated  in  build- 
ings, grounds,  and  money  $50,380 ;  the  State  legislature  appropriates 
a  sum  which,  on  an  average,  has  thus  far  amounted  to  $17,380  yearly, 
a  part  ot*  which  has  gone  to  defray  cuiTcnt  expenses,  part  to  the  build- 
ing fund,  aiid  ]):n  t  to  th(j  permanent  endowment.  The  Peabody  educa 
tional  I'ur.d  has  I'liniishevl  $500  a  year  to  aid  students  who  are  qualify iu^' 
themselves  for  ttnu'liers  in  West  Virginia,  or  any  other  State  eutitleil  to 
the  advantn;;'es  oi*  this  fund.  The  entire  property  of  the  umvemtj", 
including  all  the  departments,  is  valued  at  $200,000,  as  follows:  Con- 
gressional land-grant,  150,000  acres,  at  00  cents  per  acre,  $90,000;  buiU- 
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ings  and  grounds,  $85,000 ;  apparatus  and  cabinets,  $5,000 ;  appropria 
tions  by  the  legislature  to  the  permanent  productive-fund,  $20,000. 
The  property  of  the  agricultural  department,  as  distinct  from  the  uni- 
versity, maybe  valued  at  $155,000,  $90,000  being  derived  from  the  con- 
gressional land-grant,  $20,000  from  State  appropriations,  and  $45,000 
from  oue-half  of  an  undivided  interest  in  the  buildings,  apparatus,  and 
cabinets  of  the  universitv,  which  are  used  in  common,  and  are  valued  at 
890,000. 

Thirty-six  students  are  entitled  by  the  law  of  the  State  to  be  educated 
in  the  atuicultural  department  without  charge  for  tuition.  The  number 
of  students  attending  the  university  during  the  present  collegiate  year 
is  144,  20  of  whom  receive  instruction  in  agriculture. 

WISCONSIN* 

Univei'sity  of  Wisconsin — College  of  Arts^  at  Madison;  Bev.  J,  H*  Twom- 
hly,  J),  D,j  president — ^This  university  has  seventeen  professors,  three 
instiuictors,  and  six  teachers.  The  College  of  Arts  includes  the  depart- 
ments of  agiiculture,  engineering,  mining  and  metallnrgy,  and  military 
science,  and  has  nine  professors. 

An  annual  appropriation  has  been  made  by  the  State  for  supplying 
apparatus  for  experiment  and  analysis  in  the  department  of  chemistry 
and  physics,  and  the  advantages  for  acquiring  a  knowledge  of  branches 
belonging  to  this  department  are  ample.  Important  improvements  have 
also  been  made  duling  the  present  year  in  facilities  for  the  assaying  of 
metals  and  ores,  and  they  are  believed  to  be  as  great  as  in  any  other 
institution  in  the  West.  '  The  geological  and  mineralQgical  cabinet  has 
been  re-aiTangedand  greatly  improved.  The  College  of  Arts  received  a 
donation  of  $40,000  from  Dane  County,  which  sum  was  expended  i  n  the  pur- 
chase of  an  experimental  farm.  The  trustees  have  sold  183,670  acres  of 
the  congressional  land-grant  at  an  average  price  of  $1.25  per  acrc, 
amounting  to  $229,595.  The  56,324  acres  remaining  unsold  are  valued 
at  $1.25  per  acre,  and  amount  to  $70,405,  making  a  total  received  from 
the  United  States  of  $300,000.  The  entire  property  of  the  college,  as 
computed  by  the  secretary,  is  valued  at  $359,204,  as  follows:  Product- 
ive fund,  (invested,)  $225,310:  experimental  farm,  $40,000;  land  unsold, 
$70,405;  chemical  and  phiIos(^hical  apparatus,  $12,189;  library, 
$8,750;  farm  property,  including  farm-stock,  ten  in  numocr,  and  farm.- 
implements,  $2,550.  This  college  uses  the  university  builduigs  in  com- 
mon with  the  other  departments.  The  property  of  the  university,  includ- 
ing all  the  departments,  is  valued  at  $800,000. 

According  to  the  law  of  the  State  graduates  of  any  graded  school  in 
the  State  may  be  educated  in  the  university  free  of  tuition.  Ninety -eight 
students  have  availed  themselves  of  this  privilege,  40  of  whom  are  in 
the  College  of  Arts;  30  of  these  attend  lectures  on  agriculture,  and  10 
are  pursuing  the  regular  course  of  study  in  engineering.  In  the  univer- 
sity, including  all  the  departments^  the  number  is  504« 
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Statistics  for  1673  of  the  industrial  institutions  of  the  United  States  tchich  have 
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Name  of  the  institution. 


Agricultural  and  Mechanical  College  of  Alabama , 

Arkansas  Industrial  University 

University  of  California — College  of  Science  and  Uie  Arts. 

Yale  CoUeee— Sheffield  Scientfflc  School 

Delaware  College 


Florida  State  Agricultural  College. 


Georgia,      j  ^^^^  Georgia  Agricultural  College.     S 

niitaois  Industrial  University 

Purdue  University — Indiana  Agricultural  CoUege 

Iowa  State  Agricultural  Colleee 

Kansas  State  Agricultural  CoUego 

Kentucky   University — ^Agricultural  and  Mochaalcal 
Collej^e. 

(1.  No  industrial  institution  established  in  the  State.) 
Maine  State  College  of  Agriculture  and  the  Mechanic  Arts. 

Maryland  Agricultural  College 

Massachusetts  Institute  of  Technology 
Massachusetts  Agricultural  College... 
Michigan  State  Agricultural  College 


TTnlvcrsItyof  Mlnne«,ta  \  »^l.^e'S"e?JSS^Art. j 
University  of  Mississippi — Collogo  of  AgricnltaTe  and 

the  Mechanic  Arts. 
Alcorn  University— Agricul  tural  and  Mechanical  College. 
University  of  (  Agricultural  and  Mechanical  College.  \ 

Missouri,     i^ School  of  Mines  and  Metallnr^.  \ 

University  of  Nebraska— Collcgo  of  Aericaltare 

(2.  No  industrial  institution  established  in  the  State.) 
Darmouth  College — New  Hampshire  College  of  Agncnl* 

ture  Olid  the  Mechanic  Arts. 

Rutgers  College— Scientific  School 

Cornell  University — Industrial  Colleges ^ 

University  of  North  Carolina— College  of  Agricultiue 

the  and  Mechanic  Arts. 

Ohio  Agricultural  and  Mechanical  College 

Corvalus  College — State  Agricultural  College  of  Oregon. 

Agricultural  College  of  Pennsylvania 

Brown  University — AgricultuJral  and  ScienUfio  Deplut- 

ment. 

Claflln  University— South  Carolina  Agricultural  College 

and  Mechanics^  Institute. 
East  Tennessee  University— Tennessee  Agiioaltnnl 
Colleee.   ^ 

Agricultural  and  Mechanical  College  of  Texas 

University  of  Vermont  and  State  Agricultural  College- 
Virginia  Agricultural  and  Mechanical  College 

Hampton  Normal  and  Agricultural  Institute 1 . 

West  Virginia  University— Agrictiltural  Bepartmentll. 
Universi^  of  Wisconsin — College  of  Arts , 
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(a)  TbeCaUEgeUnotOTiet 
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>    fdj  TOItionhubeennuitefreotonllby  IhacollesotrtutAi 
(tj  All  (tndenta  pay  tnlHia  by  the  law  of  this  State. 
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Statlatics  for  1873  of  the  industrial  inslUniioriB  of  the  Unifcd  States  which  hm 


1 
«> 

3 
4 
5 


8 

9 

10 

11 

12 


13 

14 
15 
16 
17 

18 

19 
20 

91 

22 
23 
24 

23 
20 
27 

28 

29 

30 

31 
32 

:J3 

34 


Kamo  of  tho  iustitutloiL 


Alabama 

Arkansas . . . 
California  .. 
Connecticut 
Delaware. .. 
I'lorida 


Auburn 

I'ayctteville  . . 

iJerkolcy 

;Ncw  Haven  .. 
Newark 


Georgia. 


Illinois  ... 
Indiana... 

Iowa 

Kan.<ia.<9 

Kentucky. 

Louixiana. 
Maine 


1 


Maryland 

MassacLusetts  ] 

•Michigan 

Minnesota 

Mississippi 


■{ 


Missouri . 


Athens 

Dahlonega 

Urbana 

I^a  Fayetto 

Ames 

Manhattan 

Lexington 


I 


Oi'ouo. 


(n'r)  Ili-attarille, 

Boston 

Amlierst 

Lansing 

MiuneaxK)li9 

Oxford 


Nebraska 

Nfevmla 

New  Ilamiwhiro 

New  .Toi'sey 

New  York' 

North  Carolina 


Ohio 

Orcjrou 

I'emisylvaiii.v ... 
]lhod(]  IsUuid  . . . 

South  Carolina.. 

Touncssce 


Ivodncv... 
Columbia. 

KoUa 

Lincoln . . . 


Hanover 

New  Brunswick. 

Ithaca 

Chapel  Hill 


Texas  

Verm  out 

Virginia "^ 

■\VeAt Virginia.. . 
Wisconsin 


Total 


CohimbuH 

('orvalli.s 

Centra  County.. 
l*rovidence  .  .*. .. 

Orangeburgh  ... 

Knoxvillo 

Bryan 

Burlington 

Blacksburgh. . . 

Hampton 

Morgantowu 

Madison 


I 
2 
3 
4 

5 
6 


8 

9 

10 

11 

12 


13 

14 
15 
16 
17 

18 

19 

20 
21 


23 

24 

25 
20 


27 
28 
29 
30 

31 

32 

33 
;i4 
35 
36 
37 
38 


A  gricuUural  and  Mechanical  College  of  AlalMnna 

Arkansas  Inddstrlal  University .' 

University  of  Calif onilar--CoUejro  of  Science  ajid  the Artu 

Yolo  College— Sheffield  ScioBliilo  School 

Delaware  Collejie 

Florida  State  Agricultural  College , i 

uiorgin.       (xorth  Georgia  Agricultaial College.. ) 

lUiaois  Industrial  University 

I*urduo  Unircraity— Indiana  Agrienlttural  Colleg* ' 

Iowa  State  Affricultaral  CoHeee 

Kansas  State  Agricultural  Coflege  .  .• ' 

Kentucky  Unireii^ity— Agricultural  md  Ueehiiaicial ' 

CoUoge.  I 

(1.  No  industrial  institution  established  in  the  State.) ... 
Maine  State  College  of  Agriculture  and  Um  llachaaie ' 

Arts. 

Maryland  AgPlctilturol  College 

Massachusetts  Institute  of  Tocknokigy * | 

liflassachuscttfl Agricultural  College *...w 

Michtgau  State  Agricultural  College 

trnJvereity  of  Minnesot.^  {  ^^fta£i^^U^\\ 

Univorsitv  of  Misshisippi— College  of  Agricnltim  taa 
tho  Me^nanic  Arts. 

Alcorn  University-Agrtcultural  and  Hechanlcad  CoHcte. 

University  of  (  Agricultural  and  Meehaaioal  C^ece... 
Missouri.     >^  School  of  Mines  and  MetaUartty 

University  of  Nebraska — College  of  Affrlcnltato 

(2.  No  industrial  institution  established  in  the  State.) ... 

Dartnioutli  College— New  Hampshire  College  of  Agri- 
culture and  the  Mechauio  Arts. 

Twutgors  College— Scientific  Scliool 

Cornell  University- Industrial  Collej^ea i 

University  of  North  Carolinor-CoUcgo  of  AgricoHnK  '< 
and  tho  Mechanic  Aiis. 

Ohio  A^ricultui*aland  Mechanical  College ! 

Cor\-al]is  College— State  Agricultnral  Coueiro  ^ihe^oa.. 

Agricultural  College  of  TehtisylvAnia *  ...i 

Bi-owuUniversit}'— Agricultural  and  Scientific  Bepart^ 
nt«nt. 

ClaJlin  University— Soti^UCardlina  Agricultural  College 
and  Mechauics'  Institute. 

East  Tennessee  University— Tennessee    Acricnltunl 
CoUesre. 

Agricultural  and  Mechanical  College  of  T«iaii ..., 

Unirersitv  of  Vermont  and  State  Agriculfeutal  Coliego'- 
Virginia  Acrioultui-al  aud  Meohanical  Conemj.....TT... 
Hampton  Normal  and  AgricultnralIn»titnto 
West  VirginU  Univerelty-AgnculU;^!  Dcpirtiiiii!!; 
University  ot  vv  iscunsia— Couego  of  AtUk 


..^^»>Jv.A  %  ^^.- .'  >-»M».  t  At  -ft-.  >  ■ 
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AGRICULTURE  IN  JAPAN. 

BY  HON.  HORACE  CAPRON, 
Formerly  U,  S.  Commissioner  qf  Agriculture, 

The  great  antiquity  of  agriculture  in  Japan,  the  rigid  adherence  to  the 
most  ancient  modes  of  cultvation,  the  incomparabte  cheapness  of  labor, 
the  thorough  character  of  the  tillage,  the  economy  and  application  of 
fertilizers,  the  extent  and  completeness  of  the  system  of  irrigatioD, 
(which  utilizes  the  whole  water-system  of  the  empire,)  and  the  high  and 
continued  fertility  of  the  soil  alter  thousands  of  years  of  successive 
croppings,  are  all  of  the  highest  interest  to  the  agriculturist  in  America. 
A  general  knowledge  of  the  character  of  the  soil  and  climate  of  any 
country  is  a  condition-precedent  to  an  intelligent  comprehension  of  its 
agriculture. 

Those  islands  of  the  Japanese  group  which  are  settled  are  Bitoated 
between  the  parallels  of  32o  and  42^  north  latitude.  Agriculture  in 
Japan,  therefore,  occupies  the  same  parallels  of  latitude  that  it  does  in 
the  United  States,  that  is,  from  the  latitude  of  the  capes  of  Florida  on 
the  south  to  the  latitude  of  the  British  boundary  on  the  north.  The 
largest  and  most  central  island — ^Niphon — of  which  this  article  will  treat 
mostly,  has  a  latitude  which  would  give  it  a  mild,  temperate  climate, 
but  there  are  other  influences  which  are  perhaps  even  more  powerftd 
than  that  of  mere  latitude. 

The  modifying  eft'ect  of  surrounding  bodies  of  water  upon  the  climate 
of  islands  and  narrow  peninsulas  is  well  understood.  It  renders  the 
winters  comparatively  warmer  and  the  summers  cooler,  as^  for  examples 
the  islands  of  Great  Britain,  and  the  State  of  Michigan  in  tiie  United 
States.  So,  here,  from  the  narrowness  of  these  island,  the  surroonding 
bodies  of  water  equalize  the  temperature  of  every  part  of  them.  As  in 
the  case  of  Great  Britain,  there  is  the  additional  and  more  powerful 
iufluence  of  streams  of  thermal  waters,  like  the  Gulf  stream,  which 
wash  both  the  eastern  and  western  shores  of  the  Japanese  group.  This 
warm  '^ river  in  the  ocean"  takes  its  rise  under  the  tropical  sun,  far 
south,  and  runs  north  along  both  the  east  and  west  shores  to  their  north- 
ern junction.  From  whatever  direction  the  currents  of  air  come  inland 
they  bear  the  warm  breath  of  these  thousand  streams  fresh  from  the 
spice  islands  of  the  Indian  Ocean,  through  the  inland  valleys,  over  the 
hills  aiM  high  up  the  mountain  sides,  moderating  the  heat  of  summer 
and  tempering  the  cold  of  winter,  till  all  the  seasons  become  almost 
one  perennial  spring. 

The  bluffs,  hills,  and  mountains  in  every  part  of  the  islands  are  covered 
with  forests  of  pine,  cedar,  fir,  cypress,  beech,  birch,  maple,  oak,  bamboo, 
palm,  and  in  fact  with  every  variety  of  tree  or  shrub  known  in  the  tem- 
perate and  tropical  climates,  which  meet  and  blend  so  perfectly  here 
that  their  iufluence  upon  the  climate  and  rain-fall  must  not  be  over- 
looked. In  this  connection  it  may  be  proper  to  say  that  these  uncivil- 
ized i)eople,  as  they  are  called,  have  adopted  a  policy  the  very  converse 
of  that  Ibllowed  in  America  and  Europe  in  relation  to  these  protecting 
coverings  of  nature.  The  Japanese  government  has  preserved  theur 
forests,  and  in  fact  insiu*ed  their  increase.  No  license  to  cut  down  a 
tree  is  granted,  except  upon  the  condition  that  three  more  shall  be 

"anted  and  grown  in  its  stead. 
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The  utmost  ran^e  of  the  mercury  during  the  year  1873  at  Yedo  (lati- 
tude of  Raleigh,  N.  C.)  was  OIP  F.  The  hottest  day  of  the  summer 
was  910,  and  the  coldest  night  in  winter  was  26^  above  zero.  Only  two 
or  three  times  did  the  mercury  touch  32^,  the  point  of  frost.  The  mean 
temperature  for  the  winter  months  is  45°,  of  the  spring  months  56^, 
of  the  summer  months  75o.50,  and  of  the  autumn  months  G4P.  The 
mean  annual  temperature,  therefore,  is  60o.  This  is  a  remarkable  mean, 
when  we  consider  that  in  the  heat  of  midsummer  the  mercury  only  rises 
to  90O,  and  in  the  winter  seldom  goes  as  low  as  the  freezing  point. 
December  shows  the  highest  temperature  of  the  winter  months,  having 
a  mean  of  48^.75.  January  and  February  have  had  the  same  tempera- 
ture for  the  past  ten  years,  the  mean  of  both  having  been  42o.  The 
climate  for  these  three  months  has,  in  addition  to  its  mildness,  the  ad- 
vantage of  being  dry,  as  the  reader  will  see  when  I  come  to  speak  of  the 
rain-fall.  March  is  4^  warmer  than  Februar^^  having  a  mean  tempera- 
ture of  4Go.  April  is  the  first  real  spring  moatli,  being  12o  warmer  than 
March,  and  having  a  mean  of  58o.  June  has  a  mean  of  68^,  and  July  of 
78^.  August  maintains  her  universal  reputation  of  being  the  hottest 
month  by  having  a  temperature  of  81o.  The  extreme  mildness  of  the 
winter  months  is  best  illustrated  by  the  fact  that  the  tillage  and  growth 
of  a  great  variety  of  vegetation  goes  on  the  same  as  in  summer,  and  the 
fields  are  as  green  as  during  spring.  Thus  comes  the  universal  practice, 
unknown  to  our  agriculture,  of  following  the  harvesting  of  one  kind  of 
crop  immediately  by  the  planting  of  another  kind  on  the  same  ground. 
Agriculture  has  no  winter  of  rest  and  inactivity  here.  The  husbandman 
sows,  and  tills,  and  reaps  through  all  the  seasons,  year  after  year,  of  his 
life.  Every  month  has  its  planting-time  for  some  kind  of  vegetation,  and 
its  harvest  for  others,  generally  of  the  simplest  kinds  of  food-products. 

It  is  these  climatic  influences,  together  with  a  perfect  system  of 
irrigation,  liigh  cultivation  of  the  soil,  augmented  by  the  application  of 
every  available  material  which  will  increase  its  fertility,  gathered  with 
scrupulous  care  and  applied  with  a  lavish  hand,  that  enable  the  farmers 
of  Japan,  without  foreign  aid,  and  with  half  its  agricultural  capabilities 
untouched,  to  supply  its  dense  population  of  over  33,000,000  of  people. 

Japan  has  a  rain-fall  as  great,  and  in  some  localities  greater^  than  in 
Oregon  and  Alabama,  fwhich  have  fcy  far  the  greatest  precipitation  of 
moisture  in  the  United  States.)  In  Japan  the  annual  rain-fall  along  the 
sea-shore  is  58  inches.  In  the  interior,  at  the  foot  of  the  mountain 
ranges,  the  fall  is  much  greater,  in  some  places  amounting  to  75  inches. 
The  warm  months  are  the  rainy  ones.  The  winter  has  little  rain,  less 
than  2  inches  per  month ;  the  spring  from  10  to  15  inches  of  rain;  the 
summer  months  from  20  to  25  inches;  and  the  autumn  months  from  18  to 
20  inches.  Such  a  mild  temperature  through  the  whole  year,  with  such  a 
great  amount  of  moisture,  gives  every  portion  of  the  empire  a  luxuriant 
growth  of  vegetation,  unknown  in  the  United  States,  except  perhaps  in 
tlie  cane-brakes  of  Louisiana  and  Florida.  All  the  valleys,  bluffs,  hills, 
niid  mountain-sides  are  covered  with  a  dense  growi:h  of  tall  coarse  grass. 
There  are  no  barren  lands.  On  the  Hakoni  range  of  mountains — the 
liighest  range  in  Japan — at  an  elevation  of  nearly  9,000  feet  above  the 
sea-level,  the  highest  peaks  grow  a  coarse  grass,  from  3  to  4  feet  high. 

Such  an  amount  of  vegetation,  growing  annually  and  going  to  decay, 
has  formed  a  black  vegetable  soil  from  4  to  8  feet  deep.  The  whole  sur- 
face of  the  country  is  uneven ;  there  are  high  hills  and  blufi's  everywhere; 
and  lying  between  them  there  are  deep  and  often  narrow  valleys.  The 
whole  country  is  of  volcanic  origin ;  and,  underlying  this  black  vegetable 
mold,  and  more  or  less  mixed  with  it,  the  whole  geological  formation 
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is  rich  in  all  tliose  saline  and  alkaline  materials  with  which  volcanic 
ibrniations  abound.  The  hills  and  bluffs  are  volcanic  upheavals,  and  the 
deep,  nairov/  valleys  were  once  merely  arms  of  the  sea ;  but  in  time  the 
flcbrls  from  the  outpourings  of  the  volcanoes,  and  the  weathering  of  the 
ibrmatiou  of  the  uplieaved  bluffs  and  hills,  gradually  filled  up  these  in- 
teivening  pjuices,  and  the  waters  retiring,  these  valleys  were  formed. 
Since  that  unknown  time,  through  silent  centuries,  the  disintegrating 
of  the  rocks  and  the  luxuriant  vegetation  on  the  hills  and  bluffs  have 
been  caniod  into  these  valleys,  till  now  the  soil  is  in  many  if  not  most 
of  them  20  to  30,  and  in  some"  even  40  tcet  deep. 

From  the  main  mountain  ranges,  some  of  which  have  an  average 
elevation  of  8,OU0  i'eet,  large  rivers  take  their  rise,  often  so  wide  and 
deep  as  to  be  navigjible  for  miles  from  their  mouths.  The  lower  hills 
and  bluffs  give  rise  to  snmller  streams,  w^hich  thoroughly  water  the 
whole  coiuitry.  Springs  abound  everywhere,  and  wells  with  pure  cool 
water  can  be  had  by  digging  from  G  to  18  feet  from  the  surface.  With 
their  great  rain-fall,  three  times  as  great  as  the  average  of  the  United 
States,  and  with  their  abundance  of  living  streams  and  springs,  these 
agricultural  iieoplo  have  ibund  irrigation  so  useful  and  beneficial  that 
they  have  constructed  a  vast  and  universal  system  of  irrigation  by 
immense  labor.  Reservoii-s  have  been  built  everywhere  on  the  higher 
grounds,  from  which  a  i)erfect  net-work  of  great  and  small  canals  radi- 
ates to  all  the  tilled  land.  The  system  of  irrigation  known  to  us  as 
practiced  by  the  Moors  in  Spain,  by  the  Aztecs  in  Mexico  and  Peru,  and 
by  the  ancients  in  Egypt  and  India,  was  confined  to  limited  districts; 
here  it  is  in  everv  valley  and  on  overv  hill-side,  and  is  as  old  as  then: 
occupation  of  the  islands. 

What  a  lesson  is  there  here  for  us  in  America !  With  only  one-third 
of  their  rain,  with  a  countiy  comparatively  easy  to  irrigate,  and  with 
such  an  inland  water  system  as  is  unknown  elsewhere,  we  allow  im- 
measurable volumes  of  water  to  be  carried  to  the  ocean  unused  year 
after  year,  while  our  crops  fall  each  season  far  short  of  the  possibiUtids 
of  the  soil,  and  fail  almost  entirely  often  as  every  seventh  year. 

As  faulty  as  the  Japanese  land  system  is,  in  many  respects  it  insures 
thorough  tillage.  The  title  to  the  soil  is  retained  by  the  government^ 
and  the  land  is  leased  for  a  term  of  ten  years,  with  a  privilege  of  renew- 
ing i)eri)etually,  on  the  condition  of  thorough  cultivation ;  failing  in  these 
conditions,  the  lease  is  canceled  and  a  good  farmer  sought  for. 

as  a  class, in  feudal  Japan  were  next  in  rank  to  the  "men  at  arms." 
They  weie  the  second  class  in  tlie  empire,  the  manufacturers,  artisans, 
and  merchants  being  socially  I'ar  below  them.  Although  this  high  rank 
imposed  many  onerous  duties,  it  was  of  the  gix?atest  benefit  to  them.  As 
lauded  gentry  they  had  important  privileges,  and  they  wero  universally 
educat(Hl.  They  were  able  to  employ  the  best  talent  to  teach  their  chil- 
dren, l^roniotion  from  theii*  class  to  that  of  the  men  of  arms  was  not 
frequent  but  it  was  possible.  The  high  rank  of  the  farmers  under  this 
system  had  much  to  do  witli  the  high  character  of  agriculture,  which 
grew  up  under  the  feudal  rule. 

]jalK>r  is  cheap  and  abundant  in  all  parts  of  the  empire.  Since  the 
opening  of  the  ports  to  foreign  trade,  and  the  commencement  of  exporta- 
tion, ])rices  of  agricultuml  products  have  been  enhanced  and  labor  has 
risen  in  i)roportion ;  especially  is  this  true  around  the  oi)en  ports,  where 
the  native  labor  has  come  into  competition  with  foreign.  Kotwithstand- 
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ing  this,  a  iirst-class  farm-band  receives  only  fix)m  840  to  $45  i>er  year, 
and  lie  boards  and  clothes  himself.  All  oth^  lahor  brings  proportionate 
prices.  Women  who  work  in  the  home,  either  as  honse-servants,  spin- 
ners, ov  wcAveTSj  or  a^  other  manufactures,  or  in  field-ser\'ice,  receive 
jDurh  less.  The  average  price  of  women's  wages  in  Japan  is  less  than 
8oO  per  year,  and  they  furnish  their  own  board  and  lodging. 

The  farm  laborer's  food  is  of  the  simplest  kind,  and  is  proportioiately 
elieap.  They  eat  boiled  rice,  boiled  wheat,  boiled  barley,  and  a  variety 
of*  vegetables,  generally  turnips,  boiled  and  mixed  with  the  rice,  barley, 
or  wheat. 

They  may  be  able  to  afford  fish  once  or  twice  a  month  for  a  holiday- 
feast,  but  if  so,  it  is  of  a  cheap,  i)oor  kind.  It  may  be  said  that  their 
diet  is  exclusively  vegetable:  they  never  eat  animal  fooil,  or  fowls  or 
eggs — yet  they  are  always  rat,  stout,  and  hearty.  They  labor  at  all 
times  of  the  year  in  the  field,  men  and  women  together,  almost  if  not  quito 
as  naked  as  they  were  bom.  They  are  muscular,  active,  and  skillful, 
and  quiet,  honest,  and  faithful. 

As  little  as  the  compensation  of  these  laborers  is,  and  simple  and 
even  meager  as  their  diet  may  seem,  they  are  not  the  overworked  and 
poverty-stiicken  class  that  may  be  found  in  some  parts  of  Europe. 

The  eight-hour  system  has  been  practiced  in  Japan  for  centuries. 
There  is  an  endless  number  of  holidays  also.  The  1st,  Gth,  11th,  16th, 
Hist,  and  26th  of  each  month  are  invariably  holidays.  Then  the  more 
important  of  food  crops  have  their  harvest  holiday  or  days,  and  there 
arc  religious  holidays  and  Government  holidays.  All  these  are  cele- 
brated by  gatherings  in  towns  and  villages,  temples  and  groves.  There 
is  music,  and  there  are  brilliant  decorations  of  flags  and  lanterns,  and 
there  is  singing  and  dancing,  and  these  laborers  are  jolly  and  happy. 
They  sing  as  they  dig,  sow,  and  hoe;  they  sing  going  to  toil,  and  they 
sing  returning  from  it. 

Such  is  the  soil,  such  the  climate,  and  such  the  natural  advantages  of 
Japan  for  agriculture.  No  wonder,  then,  that  without  a  foreign  mar- 
ket for  their  surplus  products,  even  without  the  stimulus  of  competitive 
intercourse  with  the  world,  agriculture  has  flourished  and  become  the 
leading  industry. 

It  could  not  be  otherwise,  for  nowhere  on  the  green  eailh  under  the 
sun  had  Mother  Nature  been  so  prodigal  of  her  choicest  gifts  to  the  hus- 
bandman. There  are  about  30,000,000  acres  under  tillage  in  the  empire. 
Every  inch  of  these  30,000,000  acres  is  under  the  most  complete  and 
thorough  tillage.  K  the  reader  has  ever  seen  the  cultivation  of  the  gar- 
dens in  the  neighborhood  of  great  cities,  he  can  have  a  just  conception 
of  the  appearance  of  the  farm-land  in  Japan.  The  whole  cultivated  por- 
tion is  a  garden.  Two-thirds  of  the  entire  area  cultivated  grows  both 
summer  and  winter  croi>s. 

The  implement  that  stirs  the  soil  is  either  a  spado  or  hoe,  which  loosens 
it  to  the  depth  of  from  12  to  15  inches.  A  rude  plow  is  sometimes 
used,  but  it  is  mostly  drawn  by  hand.  The  implements  are  the  same 
as  were  in  use  a  thousand  years  ago,  and  the  modes  of  cultivation  have 
remained  the  same  through  all  that  time. 

RICE. 

liicc  is  the  staple  crop  of  Japan.  In  the  i)resent  state  of  the  census 
reports  it  is  impossible  to  give  the  exact  acreage  of  rice.  The  report 
of  1870  places  the  number  of  acres  at  8,000,000.  Whether  the  area 
devoted  to  cultivation  is  increasing  or  not,  it  is  impossible  to  tell. 
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The  production  has  been  controlled  entirely  in  the  past  by  the  home 
demand.  Now  that  the  imperial  edict  forbidding  its  export  has  beeo 
repealed,  the  production  will  be  stimulated  by  the  world's  demand. 

The  last  "lied  Book"  of  the  Tycoon  gives  the  total  income  of  the 
Daimios,  which  was  always  paid  in  rice,  at  6,000,000,000  pounds,  or 
111,000,000  bushels.  This  did  not  include  the  income  of  the  Mikado's 
court  at  Kieto,  for  the  support  of  which  the  income  of  the  five  richest 
provinces  of  the  empire  were  set  apart.  Thus  the  rice  product  was  able 
to  pay  a  tax  of  from  seven  to  eight  billion  pounds  annually. 

!Niuety-five  per  cent,  of  the  rice  of  Japan  is  low-land  rice ;  almost  the 
whole  of  the  valley  land  is  devoted  to  rice  growing.  It  is  the  richest 
soil,  and  is  the  best  adapted  to  irrigation.  The  land  is  divided  into 
small  lots,  scarcely  ever  more  than  an  acre  in  one  lot,  and  often  less 
than  one  quarter  that  amount,  and  embanked.  This  is  thoroughly 
leveled,  so  as  to  be  entirely  flooded.  All  the  soil  removed  in  leveliog 
is  put  on  a  lesser  space  adjoining,  which  is  planted  in  vegetables.  The 
rice-ground  is  thoroughly  flooded  several  times,  on  difterent  days  in 
April,  after  which  it  is  dug  up  with  a  heavy  hoe.  This  hee  or  spud  is 
unlike  any  civilized  implement  The  blade  is  about  16  inches  long 
and  4  inches  wide,  and  will  weigh  from  6  to  8  pounds.  The  handle  is  5 
feet  long.  With  a  powerful  blow  it  is  sunk  the  full  length  of  the  blade 
into  the  soft  soil,  and  with  the  long  leverage  of  the  handle  a  kurge 
amount  of  earth  is  lifted  up  and  turned  over.  This  process  is  dow, 
but  it  leaves  the  soil  in  a  much  better  condition  than  can  any  plow. 
At  12^  cents  as  the  whole  cost  of  a  day's  labor  it  does  not  cost  rnxub 
more  to  dig  up  an  acre  of  tilled  land  to  this  depth  than  it  does  to  plow 
an  acre  with  us.  In  May  the  seed-rice,  about  one  and  a  half  bushels, 
is  put  upon  an  acre ;  it  is  first  sown  upon  a  small  piece  of  gfomid. 
The  5th  day  of  June  is  the  national  thanksgiving  (transplanting)  day, 
when  these  thickly  sown  stalks  are  pulled  up  and  transplanted  in  the 
rice-paddy,  where  it  is  grown,  the  soil  having  been  prepared  by  thorongfa 
flooding  till  it  is  completely  saturated.  After  the  transplanting  it  is 
again  flooded,  and  while  in  this  condition  800  pounds  of  rape-seed  ofl- 
cake,  or  sardine  oil-cake  thoroughly  pulverized,  and  costing  from  $8 
to  $12,  is  sown  to  the  acre.  The  water  is  then  turned  oflf,  leaving  this 
soaked  fertilizer  at  the  root  of  the  rice-stalks.  After  frequent  floodings 
during  the  summer,  it  is  harvested  in  October.  It  is  cut  with  a  sicli^ 
something  like  a  corn-knife,  bound  in  bundles,  and  carried  to  high 
ground,  dried,  and  thrashed  at  leisure,  or  rather  shelled  by  drawing  tint 
heads  of  a  small  handful  through  a  crude  hetchel. 

The  cleaning  or  winnowing  is  done  by  pouring  the  rice  from  a  basket 
or  bucket  ui)on  mats  by  one  person,  while  another  fans  it  with  a  large 
paper  fan. 

AH  this  work  of  cutting,  binding,  shelling,  and  cleaning  is  done  by 
women,  who,  while  cutting  and  binding,  stand  bare-legged  in  the  water 
10  to  12  inches  deep.  Tbe  rice  is  then  put  into  small  straw  bags,  abont 
130  x>ounds  in  each,  and  sent  to  the  mills  on  the  backs  of  men  or  horses, 
where  it  is  hulled  by  water-power,  or  by  the  primitive  mortar  and  pestle 
worked  by  the  feet.  From  the  interior  horses  are  used  to  carry  the 
rice,  300  pounds  being  the  average  load  to  a  horse.  A  good  horse,  with 
a  man  to  lead  hun,  will  earn  50  cents  a  day,  out  of  which  the  man  is  fed 
and  the  horse  fed  and  shod. 

The  average  yield  is  50  bushels  to  the  acre,  and  the  average  weij 
of  lowland  rice  is  53^  pounds  to  the  bushel,  making  2,666§  pounds  tot 
acre.    It  requires  SO  days'  labor  to  each  acre  from  the  first  flooding  tiu 
the  rice  is  marketed. 
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Tlio  result  per  acre  of  rice-raising  can  be  stated  as  follows :  Labor, 
818 ;  manure,  $8;  interest  on  $100  at  10  per  cent.,  $10 ;  total  cost,  $36; 
2,666g  i>ounds  of  rice,  at  2^  cents,  $66.66| ;  total  profit,  $30.66§. 

If  the  above  was  a  real  profit,  the  farmer  could  make  a  favorable 
showing  5  but  the  Government  tax  is  claimed  by  the  farmers  to  be  50 
per  cent,  of  this  profit,  leaving  only  $17  to  $18  per  acre. 

As  I  remarked  before,  10  acres  is  a  large  amount  for  one  proprietor, 
and  many  have  one  acre  or  less.  The  upland  rice  is  sown  at  the  same 
time,  and  flooded  and  manured  in  the  same  manner;  but  the  yield  is  far 
less  and  the  profits  proportionably  small.  The  lowlands  rest  during  the 
winter,  but  the  uplands  are  immediately  dug  up  and  fertilized  with  rice- 
bran  or  hulls,  or  horse-manure,  rice-straw,  or  liquid  manure  from  water- 
closets,  at  a  cost  of  about  $4  to  the  acre,  and  sown  in  wheat  or  barley, 

WHEAT 

is  sown  in  November  in  drills  16  inches  apart,  one  and  a  quarter  bushel 
of  seed  to  the  acre.  In  three  or  four  weeks  a  row  of  pease,  turnips, 
onions,  cabbage,  or  some  other  kind  of  vegetable,  is  planted  between 
these  drills,  and  then  the  wheat  is  regularly  hoed  and  irrigated  with  the 
vegetables. 

In  April  and  May  the  wheat  is  ready  to  harvest.  It  has  a  short,  but, 
compared  to  the  straw,  heavy  head.  The  stalk  seldom  grows  higher 
than  2  feet,  and  often  not  more  than  20  inches.  The  Japanese  farmers 
have  brought  the  art  of  dwarfing  to  perfection.  They  claim,  and  truly 
I  believe  that  tlie  straw  of  their  wheat  has  been  so  dwarfed  that  no 
matter  how  much  manure  is  used'it  will  not  grow  longer,  but  that  the 
length  of  the  wheat-head  is  increased.  Certain  it  is,  that  on  their 
richest  soils  and  with  the  heaviest  yields  the  wheat-stalks  never  fall 
down  and  lodge  on  the  ground,  to  the  great  injury  of  the  crop,  as  in  the 
United  States. 

The  process  of  cutting,  binding,  threshing,  or  shelling  is  the  same  as 
with  rice.  It  is  put  into  the  same  straw-bags  or  holders  and  sent  to  mar- 
ket on  the  backs  of  horses.  I  did  not  fully  explain  the  earnings  of  these 
packers.  They  are  paid  one  cent  per  hundred  pounds  for  every  mile, 
and  as  they  carry  300  pounds,  they  earn  3  cents  for  every  mile.  Fifteen 
miles  is  about  the  average  distance  traveled  in  a  day.  The  earnings  of 
a  packer  and  his  horse  per  day  is  therefore  45  cents.  The  horse's  shoes 
are  an  important  item  of  his  expenses.  These  shoes  are  made  of  plaited 
straw,  and  cost  4  to  5  cents  a  set.  In  a  stoney  country  like  Japan  these 
straw  shoes  are  quickly  cut  through.  It  requires  two  sets  per  day. 
The  shoes  for  each  day  cost  more  than  the  man's  food,  possibly  ^ore 
than  the  horse's.  The  average  yield  of  wheat  per  acre  is  12J  bushels. 
It  requires  only  thirty  days'  labor  to  raise  an  acre  of  wheat. 

In  making  a  statement  of  the  cost  and  results  of  raising  an  acre  of 
^vlieat,  it  must  be  borne  in  mind  that  the  same  acre  raises  three  other 
crops,  the  same  year.    The  statement,  therefore,  <rould  be  as  follows : 

Interest  on  value  of  an  acre  of  upland,  $40,  at  10  per  cent.,  $4^ 
labor,  (30  days' work,)  $3.60;  manure,  $4;  total  cost,  $11.60;  seven 
hundred  and  fifty  pounds  of  wheat,  at  $2.50,  $18.75:  profit  on  an  acre, 
87.15. 

To  this  must  be  added  the  profit  of  the  vegetables  raised  at  the 
same  time  as  the  wheat,  and  also  the  profits  of  the  upland  rice  and 
vegetables  in  the  summer,  all  of  which  will  sum  up  to  nearly  thirty  dol 
lars  per  acre,  makingjbhe  wheat-land  fully  as  profitable  as  that  which 
grows  the  lowland  rice.    The  reader  will  see  what  an  enormous  produc- 
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tion  there  is  from  tbis  acre  of  high  sandy  upland,  12^  bnsbels  of  wheat, 
a  crop  of  upland  rice,  and  two  full  crops  of  vegetables.  Such  a  drain 
upon  the  soil  is  unknown  in  the  United  States.  Yet  all  this  upland  of 
whicii  I  write  has  been  tilled  in  this  way  and  subjected  to  this  enor- 
mous annual  drain  for  fifteen  hundred  years,  as  shown  by  the  written 
history  of  these  i)eople ;  how  much  longer  is  unknown  ;  still  it  yields  as 
much  now^  as  ever,  and  perhaps  more. 

BARLEY 

is  groiuid  the  same  as  wheat,  except  that  the  seeding  is  heavier,  and  tbe 
yield  is  25  bushels  to  the  acre.  Barley  sells  for  one-half  the  price  of 
wheat;  the  profits  are  therefore  about  tlie  same.  Barley  is  fed  to 
horses,  cattle,  hogs,  and  fowls,  and  is  also  boiled  and  carten  by  the  lower 
classes.  Boiled  wheat  is  much  eaten  b\'  the  people,  and  vrbeat  is  now 
being  exported  to  China. 

COTTON 

is  a  crop  second  alone  in  importance  to  rice.  Cotton  clothing  is  as 
universally  worn  as  rice  is  universally  eaten.  Cotton  is  raised  every- 
where south  of  the  fortieth  i)arallel  of  latitude.  North  of  the  thirty- 
sixth  parallel  it  is  only  grown  by  families  lor  their  own  manufacture 
and  wear.  That  grown  so  far  north  has  a  short,  coarse  staple,  and  is 
little  sought  for  in  market.  South  of  the  thirty-fifth  parallel  the  crop  is 
good  and  the  staple  fine,  long,  and  strong. 

The  exact  acreage  and  amount  of  cotton  raised  in  Japan  is  unknown. 
The  amount  produced  up  to  the  present  time  has  been  entirely  controlled 
by  the  home  demand.  Ilereafter,  when  the  better  varieties  have  been 
introduced,  and  they  learn  to  grow  and  prepare  it  as  demanded  in  the 
markets  of  the  world,  it  will  bo  an  important  article  of  export-  I  should 
say  rather  that^  with  the  enterprise  and  energy,  displayed  in  adopting 
improved  maehmery,  and  with  their  abundant  and  incomparably  cheap 
and  ingenious  labor,  and  with  their  boundless  deposits  of  coal  and  iron  of 
the  best  quality,  and  their  abundant  water-power,  cotton  goods  ought 
in  time  to  be  an  important  item  of  their  exports. 

The  requirements  of  the  cotton-plant  in  Japan  are,  a  light  sandy  soil 
and  an  exposure  opposite  to  that  of  the  sea,  as  an  exposure  toward  the 
sea  is  unfavorable.  It  is  that  kind  of  soil  that  rice  does  not  seek,  and 
there  are  many  millions  of  acres  on  which  it  could  be  raised  successfully 
which  now  are  not  used  for  any  agricultural  purpose.  The  soil  is  thor- 
oughly spaded  or  hoed  up,  and  the  surface  laid  out  in  rows  a  foot  apart, 
and  in  the  trenches  is  put  the  manure,  4  or  5  inches  below  the  surface, 
which  may  be  horse-manure,  rotted  straw,  or  liquid  manure  from  closets; 
if  the  latter,  it  is  applied  on  the  surface  or  mixed  with  rice-bran  and 
buried  in  the  trenches.  The  average  cost  of  these  fertilizers  to  the  acre 
is  $8  to  $10.  The  seed  is  sown  4  or  5  in  a  place,  12  inches  apart, 
then  covered  lightly  with  earth  not  over  1  inch  deep.  The  i)!ant  ap- 
pears above  the  giound  in  fifteen  to  twenty  days,  and  when  3  or  4  inches 
high  all  but  one  are  pulled  out.  In  a  few  days  the  plants  are  hoed  and 
slightly  hilled.  Then  between  the  rows  of  cotton  a  trench  or  furrow  is 
dug,  manure  of  some  kind  is  placed  in  it,  and  pease  or  some  other  kind 
of  quickly-maturing  vegetable  planted;  four  to  six  dollars'  worth  of  ma- 
nure is  us(Mi  for  these  vegetables.  Early  in  September  the  cotton-plant 
flowers,  and  in  October  the  bolls  are  filled  and  ready  for  picking.  Women 
are  employed  for  this  work.  The  plants  are  short,  not  moie  than  18 
inches  higii.  The  cotton  is  prepared  by  a  crude  gin  with  wooden  rollers^ 
^nd  js  tkeu  packed  in  bales  of  100  pounds  each.    The  average  yield  of  an 
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acre  is  066%  pounds.  The  ruling  prices  for  several  years  have  been  from 
18  to  20  cents  per  pound.  Seventy  days'  work,  from  the  first  spading  up 
to  the  completion  of  tbe  bailing,  are  required  to  each  acre,  costing  $8.75. 
As  soon  as  this  cotton  and  vegetable  crop  is  removed  one  of  wheat 
and  vegetables  is  raised,  as  I  have  described  in  speaking  of  wheat.  I 
cannot  refrain  from  again  calling  attention  to  the  enormous  drain  an- 
nually made  upon  this  light  upland  soil,  and  that,  notwithstanding 
this  it  is  more  fertile  now  than  a  thousand  years  ago.  This  acre  of 
cotton-land  produces  666§  pounds  of  cotton,  12J  bushels  of  wheat,  and 
two  full  crops  of  vegetables  every  year.  Such  a  production  is  unknown 
elsewhere  in  the  history  of  agriculture.  Cannot  our  farmers  learn  from 
this  single  acre  of  land,  which  has  been  a  mine  of  wealth  to  its  tillers 
for  a  thousand  years,  and  still  gives  its  golden  return  for  all  the  labor 
and  for  all  the  fertilizers  so  lavishly  bestowed  upon  it,  that  thorough 
tillage  of  a  small  area  of  land,  well  fertilized,  is  much  the  more  profitable  ? 
In  the  United  States  the  farmer  tills  for  the  present,  taking  away  from 
the  soil  annually  its  fertility  in  the  products  it  yields,  without  any  ade- 
quate return,  and  his  sons  inherit  an  impoverished  soil  in  consequence 
of  his  prodigal  and  wasteful  tillage. 

TOBACCO. 

In  the  cultivation  of  tobacco  I  will  give  in  detail  moi'c  fully  the  ap- 
plication of  manures,  so  that,  in  contrast  to  our  robbery  of  the  soil,  it 
may  be  seen  how  a  Japanese  farmer  pays  a  just  equivalent  in  advance 
for  all  that  he  expects  from  it.  Light,  sandy,  upland  soil^  with  a  north- 
ern exposure,  is  desirable,  as  the  wind  from  that  direction  assures  to 
some  extent  against  insects  and  worms.  The  ground  is  thoroughly  dug 
up  in  the  usual  manner  to  the  depth  of  1  i  to  10  inches.  Holes,  10  inches 
apart  for  the  manure,  are  dug  twenty  days  before  planting  in  rows 
that  are  12  inches  from  each  other.  Kice-bran,  mixed  with  liquid 
closet-manure  or  some  kind  of  oil-cake,  is  put  in  the  holes  and  mixed 
and  covered  with  earth.  The  seed  is  planted  about  the  20th  of  March. 
About  the  5th  of  April  the  plants  are  well  above  ground.  If  needed, 
all  the  plants  are  irrigated  six  times  during  June,  July,  and  August; 
liquid  manure  of  some  kind  is  applied  at  the  roots  of  each  plant. 
There  is  very  little  barn-yard  manure  in  Japan,  and  from  this  fact  and 
from  the  continued  high  tillage  there  are  no  weeds,  and  no  ground  that 
requires  hoeing  more  than  once  to  kill  the  weeds.  The  ground  is  often 
stirred  up  with  the  long-bladed  hoe,  dragged  along  by  hand,  like  a  small 
corn-plow.  In  May  a  crop  of  some  kind  of  vegetables  is  planted  be- 
tAveen  the  rows  of  tobacco.  The  plants  .are  slightly  hilled.  By  the  1st 
of  September  the  lower  leaves  of  the  stalk  are  picked  and  hung  up,  two 
and  two,  and  dried,  and  then  pressed  in  bales  of  33J  pounds  weight. 
Then  more  liquid  manure  is  put  to  the  roots  of  the  plant,  and  by  the 
1st  of  October  the  second  picking  takes  place,  when  the  middle  leaves 
are  picked,  dried,  and  packed,  the  same  as  the  first  picking;  then  more 
liquid  manure  is  applied,  and  in  a  month  the  third  picking  takes  place, 
and  the  top  leaves  are  picked,  dried,  and  packed.  The  second  picking 
is  the  best  tobacco ;  the  first  is  the  second  best,  and  the  third  is  the 
poorest.  The  fiist-class  tobacco  is  worth  $4  per  hundred  pounds,  the 
second  class  $3,  and  the  third  class  $2  per  hundred.  The  average 
price,  when  it  is  all  mixed,  as  it  often  is,  is  $3  per  hundred.  The  aver- 
age yield  per  acre  is  4,000  pounds.  The  cost  of  manuring  through 
the  whole  season  is  $20  per  acre.  The  vegetable-crop  was  gathered  pre- 
vious to  the  last  picking,  and  the  ground  at  once  dug  up  and  thoroughly 
maniued  again,  and  wheat  and  vegetables  planted. 
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SUGA^. 

The  growing  and  mauufacture  of  sugar  is  one  of  the  most  important 
branches  of  Japanese  agriculture.  Here  in  Japan,  as  everywhere  in  Europe 
and  America,  sugar  has  become  a  necessity  rather  than  a  luxury  with  all 
classes.  It  is  used  in  some  way  or  other  at  every  meal.  The  grades  of 
sugar  in  common  use  are  low.  In  fact,  the  processes  of  clarifying  and  re- 
fining are  so  crude  that  the  best  grades  of  sugar  are  not  made  in  Japan. 
As  in  the  case  of  cotton  and  tobacco,  sugar-cane  grows  best  south  of 
the  thirty-sixth  parallel  of  latitude,  still  it  grows  antl  is  profitable  far- 
ther north.  Seed  is  not  sown,  but  sprouts  are  set  out.  These  sprouts 
are  obtained  by  selecting  large,  fine  stalks  in  September,  cutting  and 
stripping  them  of  their  leaves,  and  then  burying  them  under  ground  in 
trenches  10  to  12  inches  deep.  From  each  joint  sprouts  grow  through 
the  winter,  and  in  the  spring  the  trenches  are  opened,  and  the  sprouts, 
six  or  eight  inches  in  length,  are  set  in  the  ground  that  has  been  thor- 
oughly hoed  up  and  laid  out  in  rows,  and  manured  in  holes  the  same  as 
tobacco.  The  manure  is  fish  oil-cake.  The  rows  are  12  inclioa  apart^ 
and  the  plants  are  set  24  inches  from  each  other  in  the  rows.  A  ton  or 
more  of  this  oil-cake  is  used  to  the  acre,  costing  $20  to  $24.  No  other 
crop  is  raised  with  sugar-cane.  During  the  sunmicr  the  cane  is  thor- 
oughly hoed  and  hilled,  and,  if  necessary,  irrigated.  Liquid  manure  is 
applied  several  times  to  each  stalk.  In  September  the  stalks  are  selected 
for  growing  the  sprouts  for  the  next  year's  setting.  If  20,000  settings 
are  required  1,000  stalks  are  cut  and  buried.  In  !N'ovember  the  cane- 
crop  is  cut  and  stripped  of  its  leaves,  and  when  dried  two  or  three  days 
each  stalk  is  broken  and  stripped  of  its  bark  or  outside  covering,  leav- 
ing only  the  center  or  pith,  which  is  ground  between  stone  rollers.  The 
cane-juice  is  boiled  so  thick  that  it  granulates  in  the  pans  to  some  extent 
Then,  when  cooled  and  granulation  has  taken  i)lace,  it  is  put  in  cotton 
bags  and  pressed  dry.  The  sirup  that  is  expressed  is  reboil^  and  sold 
as  molasses.  The  sugar  is  sold  to  the  clarifier  and  refiner.  Of  raw  sugar 
the  average  yield  is  3,300  pounds  to  the  acre,  and  is  worth  $4  per  hun- 
dred. 

Sugar-cane  is  grown  on  ui)land  soil,  and  requires  more  labor  and  a 
greater  amount  of  fertilizers  than  any  other  crop  raised  in  Japan,  and 
is,  notwithstanding,  its  most  profitable  crop.  The  present  need  of  the 
Japanese  sugar-producer  is  the  introduction  of  the  improved  processes 
of  clarifying  and  refining.  With  an  abundance  of  raw  sugar  of  the  best 
quality,  they  are  at  present  importing  large  amounts  of  the  better  grades 
for  homo  use,  their  treaty  with  foreign  governments  only  allowing  a 
duty  of  5  per  cent,  to  be  levied  on  foreign  sugars.  AVhen  the  required 
processes  arc  introduced  and  perfected,  Japan  will  become  a  great  sugar- 
exporting  country. 

HEMP 

is  raised  on  valley-lands,  which  are  dug  up  and  flooded  the  same  as  for 
rice,  and  the  same  kind  of  fertilizers  are  used,  that  is,  rape-seed  or  fish  oil- 
cake, straw-manure,  sea- weed,  or  liquid  manure  from  closets.  The  hemp 
is  not  sown  broadcast  as  with  us,  but  is  planted  in  March  in  diills  16  inches 
apart.  As  soon  as  the  plants  ai^e  well  up  they  arc  hoed,  and  in  addition 
to  the  manure  worked  into  the  soil  previous  to  the  planting,  two  or  three 
times  each  month  liquid  manure  is  applied  to  the  roots  of  each  plant 
l>etween  these  drills  some  kind  of  vegetable  is  grown  and  thoronghly 
i'cTtilized.  The  ground  is  completely  flooded  several  times  by  means  of 
the  ubiquitous  irrigating  ditches.  In  August  the  hemp  is  puUed,  notcat^ 
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and  is  placed  in  the  water-ditches  and  alternately  soaked  a  few  days 
and  then  dried  for  a  time,  till  the  external  coating  is  thoroughly  rotted: 
it  is  then  beaten  on  a  board  or  plank  platform  with  a  bamboo  stick  till 
the  liber  is  entirely  cleaned.  Another  method  for  separating  the  fiber 
is  by  holding  a  number  of  the  stems  near  their  tops  with  the  left  hand, 
(an  equal  number  at  each  time,)  and  with  the  right  hand  breaking  them 
short  off  and  stripping  the  fiber  from  the  stems.  This  leaves  it  in  hanks  of 
a  uniform  size,  which  is  retained  through  the  whole  process  until  baled 
for  market.  To  relieve  the  fiber  of  its  glutinous  coating  is  a  very  simple 
process.  A  thin  piece  of  bamboo,  about  3  inches  wide  and  2  or  3  feet 
lou^,  is  stretched  over  two  bridges  in  a  manner  similar  to  the  hairs  on  a 
fiddle-bow,  so  as  to  render  it  elastic;  this  is  fastened  in  a  convenient 
manner  a  little  inclined.  The  hanks  of  hemp  in  their  damp  state  aTelaid 
upon  this  as  they  are  stripped,  then  another  piece  of  bamboo,  curved 
like  a  currier's  scraper,  is  run  down  over  this  several  times  till  the  fiber 
is  entirely  clean.  These  hanks  are  then  hung  over  bamboo  rods  to  dry. 
It  is  then  pressed  into  bales  of  100  pounds  each,  and  sent  on  pack-horses 
to  market.  It  is  probably  the  finest  hemp  grown  in  the  world.  The 
great  length,  fineness,  glossiness,  and  strength  of  the  staple  are  un- 
equaled. 

I  have  been  unable  to  ascertain  the  average  yield  of  hemp  per  acre. 
It  is  sold  very  low  in  the  market  at  present,  but  when  the  proper 
machinery  is  invented  for  working  this  fiber  it  will  prove  a  mine  of 
wealth  to  Japan. 

FLAX 

is  grown  on  the  same  soil  as  hemp,  and  manured  the  same,  and  prepared 
in  like  manner  for  market.  It  is  also  noted  for  its  excellence.  These 
two  crops  are  raised  by  rotation,  that  is,  are  never  grown  two  seasons 
in  succession  on  the  same  ground. 

FRXHTS 

of  some  kinds  are  grown  in  all  parts  of  the  empire.  The  soil  and  cli- 
mate are  especially  adapted  to  the  growth  of  semi-tropical  fruits.  The 
former  exclusiveness  of  Japan  prevented  the  introduction  of  the  better 
varieties.  Isolated  as  they  were,  they  contented  themselves  with  half  a 
dozen  inferior  varieties.  Oranges,  limes,  lemons,  grapes,  persimmons, 
pears,  and  some  blackberries,  all  very  inferior,  (excepting  one  variety  of 
orange  and  one  of  grape,)  were  all  they  had.  They  have  wonderful  skill 
in  dwarfing  fruit-trees.  All  kinds  are  dwarfed  without  diminishing  the 
size  of  the  fruit.  I  think  our  fruit-growers  could  learn  much  from  the 
Japanese  in  this  matter.  I  have  seen  acres  of  pear-trees  not  more  than 
4  to  C  feet  high.  These  trees  were  set  out  in  rows,  about  the  same  dis- 
tance intervening.  At  the  height  they  want  the  trees  to  grow,  say  4  or 
C  feet,  a  lattice-work  of  small  bamboo  poles  is  built  over  the  whole  or- 
chard. As  soon  as  the  shoots  of  the  pear-tree  grow  to  this  lattice,  they 
are  trained  to  run  along  it  horizontally,  and  are  confined  to  the  poles  by 
hempen  strings.  When  first  seen  it  looks  like  a  grapery.  The  wind 
cannot  shake  the  trees  to  disturb  either  the  flowers  or  the  fruits.  The 
most  perfect  system  of  training  and  control  over  the  new  growth  is  in 
use,  so  that  the  sap  of  the  tree,  instead  of  being  consumed  in  the  pro- 
duction of  a  superabundant  growth  of  new  shoots,  is  directed  to  the  growth 
and  perfection  of  the  fruit. 

When  the  new  fruits  now  being  introduced  into  Japan  by  the  Elaita- 
kushi  department  are  dissemminated  everywhere,  Japan  wiU  become 
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one  of  the  finest  fruit  countries  in  the  world.  All  that  is  wanting  will 
then  bo  supplied.  They  have  soil,  climate,  and  skill  in  dwarlSng  and 
training  far  superior  to  that  of  any  other  country.  The  same  may  be 
said  of  the  cultivation  of  vegetables,  and  those  very  inferior. 

Of  the  MULBERRY-TREE  and  TBA-PLANT  I  Shall  uot  writc,  they  hav- 
ing received  full  attention  from  others.  Of  grazing,  I  will  only  say 
that,  with  a  population  of  thirty-three  and  one-half  millions,  there  are 
only  300,000  horses,  and  70,000  head  of  horned  cattle,  and  no  slieep. 

The  grazing  area  on  the  bluffs,  hill,  and  mountain  sides  of  Japan, 
unoccupied  for  any  other  purpose,  is  greo-ter  than  the  grazing  area  of 
all  the  British  Islands  and  Ireland.  The  attention  of  the  Japanese  gov- 
ernment is  being  attracted  to  this  important  subject,  and  it  will  not  be 
long  till  this  great  resource  will  be  utilized, 

I  cannot  close  this  article  without  again  referring  to  the  system  of 
irrigation,  which  enables  these  people  to  realize  the  highest  pos»ibiHties 
of  the  soil,  in  all  seasons,  with  all  kinds  of  crops.  Their  system  of  ditches 
is  so  arranged  as  to  act  as  an  equalizer  of  moisture  5  if  it  is  a  dry 
season  they  supply  the  deficiency  from  the  reservoirs ;  if  it  is  an  ex- 
cessively wet  season  they  drain  away  the  surplus  moisture.  It  is  a 
matter  well  worth  all  the  attention  our  American  farmers  can  bestow 
upon  it.  The  Japanese  system  of  fertilizing  is  just  as  admirable. 
In  the  whole  empire  not  one  particle  of  material  that  can  be  used 
to  fertilize  the  soil  goes  to  waste:  all  the  grass  of  the  bludBfo  and 
the  straw  of  the  rice,  barley,  and  wlieat  is  saved;  all  the  drippings  on 
the  streets  and  highways  are  carefully  gathered.  The  refuse  from  the 
extensive  fisheries  is  utilized,  and  sea-weed  is  gathered  in  great  quan- 
tities and  used.  In  all  the  towns,  villages,  and  cities  the  manure  of  the 
closets  is  entirely  saved  and  applied  to  the  surrounding  lands.  In  the 
city  of  Yedo  alone  millionsof  dollars'  worth  pf  fertiliziug  material  is  saved 
which  in  the  United  States  would  be  lost  to  agriculture.  The  savings 
from  the  closets  of  thirty-three  and  a  half  millions  of  people  has  an  im- 
portant influence  upon  the  agriculture  of  JapaUj  and  the  economy  of 
this  fertilizing  element,  which  we  lose  in  the  United  States,  is  the  most 
important  of  all. 

What  an  instructive  lesson  for  the  American  farmer  may  be  gathered 
from  a  careful  consideration  of  the  agriculture  of  these  people !  The  whole 
area  of  the  settled  portion  of  the  Japanese  Islands  is  not  much  larger 
than  the  Xcw  England  States.  Upon  this  is  concentrated  a  population 
nearly  eis  great  as  that  of  the  whole  United  States.  The  thrift,  econ- 
omy, and  skill  in  agriculture,  without  live-stock  to  convert  the  luxuriant 
vegetation  of  the  unoccupied  land  into  manure  for  their  tilled  fields,  or 
any  system  of  rotation  of  crops  supplemented  as  with  us  by  the  renovat- 
ing clovers,  and  unaided  by  mechanical  appliances  of  any  sort,  the 
Japanese  farmer  produces  annually  from  one  acre  of  land  tlio  crops 
which  require  four  seasons  under  their  system  in  the  United  States. 
Thus  the  food  of  this  vast  population  is  supplied  without  the  impor- 
tation of  a  single  article,  and  still  not  one-half  of  the  land  is  under 
tillage.  There  is  nothing  in  the  agriculture  of  our  country  that  can 
bear  a  comparison  with  this.  The  grand  secret  is,  drainage, 'irrigation, 
economy  and  application  of  fortili^^ers,  and  thorough  tillage. 
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CALIFORNIA. 

The  traiKSiiclioiiR  of  the  Galifornia  State  Agricultuial  Society  for  tbo 
Acar  1871*  contains  a  vast  amount  of  matter  of  great  interest  to  tbe 
fanners  i:nd  fruit-growers  of  tiie  Pacific  States  and  Territories.  In  ad- 
dition to  tbe  ti'unsactions  of  tbe  State  society  tbe  work  contains  reports 
from  tbe  ollicers  of  many  district  and  county  organizations,  and  essays 
and  addresses  on  various  subjects  of  paramotint  importance  to  tbe  peo- 
ple ol*  tbo  Pacific  sloi>e.  Tbe  volume  is  well  printed,  and  covers  some  800 
pa^cs. 

Tlie  board  of  direct#rs  congratulate  tbe  people  of  tbo  Stat^  upon  tbe 
fact  tbat  tbe  past  season  was  one  of  greater  abundance  of  tbe  staple 
l)roducts  tban  tbe  State  bad  ever  before  known,  and  tbat  tbe  present 
season  (1872)  promises  even  a  greater  yield.  Tbe  wool-cHp  for  1871 
aggregate<l  24,255,408  pounds.  Tbe  wiue  vintage  for  tlie  stune  season 
wi:s  estimated  at  10,000,000  gallons,  wbile  tbe  fruit-crop  exceeded 
tbat  of  any  i)reviou8  year.  It  was  tbougbt  tbat  tbe  wbeat-crop  bad  not 
fallen  mucb,  if  any,  below  tbe  enormous  yield  of  30,000,000  busbels.  Tbe 
yield  of  corn,  oats,  barley,  rye,  &c.,  was  also  unusually  large,  and  gen- 
erally of  an  excellent  quality. 

Owing  to  tbe  bigh  price  of  sacks  and  tbe  limited  facilities  alibrded  for 
transporting  tbis  immense  yield  of  grain  to  market,  tbe  producers  re- 
ceived but  a  small  profit  from  tbe  crop.  In  an  appeal  to  tbo  farmers  to 
provide  against  sucb  contingencies  bereafter  by  purcbasing  a  |>ortion  of 
t  iicir  sacks  early  in  tbe  season,  and  providing  warebouses  for  tbe  proi>er 
storage  of  tbeir  grain  until  reasonable  rates  of  transportation  can  be  se- 
cured, tbe  directors  say: 

Nt  arly  aU  our  grain-sacks  arc  now  made  of  tbe  fibor  of  a  pbmt  called  jxito.  Tlie 
]iriiu'ii)al  plact^  of  i)rochu'tion  of  tbis  plant  is  now  in  India,  hi  tbe  liritinb  pOBsesHions of 
tliat  cnuntry;  and  tbe  principal  ]>lace  of  its  manufactnre,  not  only  into  ciotb,but  into 
sat  l.s,  is  Dundee,  Scotbmd.  Tbe  cost  to  tbe  f:!rmera  of  C'alifornia  to  ftack  tbeir  biat 
(  rop  of  wbeat  was  not  less,  Imt  probably  more,  tban  $'2,450,000.  At  tbo  ruling  piiccs  of 
v>  hviii  lit  tbe  time  tbei;e  sacks  were  bougbt  and  ])aid  for,  it  required  2,722,*222  busbels 
lit'  V.  h^'at.  or  a  little  nmre  tban  one-cleventb  of  all  tbo  wbeat  pixiduccd,  to  pay  for  tbem. 

1  hi.'.  lar«;i"  amoiint  of  money,  tben,  was  transferred  from  tbe  prolitti  of  tbe  farmers  to 
■ 'M  y  I  be  labor  of  producing  tbe  raw  material  in  India,  tbcfreigbting  of  tbat  raw  material 
(o  Dundee,  tbe  niannfa<-tnring  it  into  sacks  at  tbat  place,  and,  finally,  Ireigbtiug  tbem 
t«>  kSilu  Fr.incifeco,  and  distributing  tbem  tbrongbont  tbe  State,  with  tbe  addition  of  tbo 
i»rnlits  of  tbe  merobants,  bi^okors,  insurance  houses,  &c. 

1  h<\  (jm  stion  arises,  bow  can  tbese  enormons  expanses  be  saved  in  tbe  future  t  Our 
a!>v.ti  iis  let  our  farmei-s  produce  tiieir  own  jute  and  California  labor  manufacture  it. 
We  lure  ventr.re  tbe  opinion  tbat  our  rich  bottom-lands,  particularly  those  in  tbe 
;  'U'. iKTii  piii-tiou  of  tlu'  JState,  where  tbe  facilities  of  inigation  ai-e  at  Jiand,  will  pro- 
urrr  not  only  a^  goo<l  a  material,  but  as  abundantly,  as  the  best  localities  in  India. 
Lt  I  t.K'  farnui-s  at  once  take  stejwi  to  secure  tbe  seed,  and  distribute  it  in  small  parcels 
.i..:'»i!'4;  their  numbers  for  planting  and  cultivation  tbe  jiresent  year.  Tbo  first  effect 
n'l  Ml.  h  an  uii<leriakin;r  so  generally  entered  into  wiU  be  tbe  reduction  of  the  price  of 
:  .mks  ;  :nid  1  he  next  ^\  ill  be  tbo  dcmonstratiou  of  the  fact  tbat  jute  is  one  t»f  the  per- 
.'iin.-cnf  ;i!i(l  j'.olitabh'.  jiroductsof  tbe  country.  By  the  slow  and  discouraging  iiroccss 
o.  iiiilividnal  eti'ort,  it  lias  taken  ten  years  to  demonstrate  the  fact  tbat  California  is  a 
'.  M  i\  <  •>:  I  on  -'prmluciug  country;  by  a  general  efiort  one  year  will  settle  tbe  question  as 

Tlit^  diiectois  also  urjje  the  general  cultivation  of  beinp,  New  Zealand 
ilax,  raiiiie,  silk,  coli'ee,  tea,  opium,  rice,  and  tbe  various  kinds  of  tropi- 
c;il  liuits,  sucb  as  tbe  piae-apple,  banana,  mango,  cocoanut,  plantain, 
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loquat,  Chinese  guava,  date,  and  many  other  valuable  products  and 
fruits,  which  have  been  produced  in  abundance  by  individual  Q^peri- 
inenters  in  different  localities  of  the  State. 

President  Charles  F.  Keed,  in  his  opening  address  before  the  society  at 
the  State  fair  of  1872,  urged  upon  his  hearers  the  great  importance  of  a 
diversified  system  of  agriculture.    He  said : 

It  is  evidefnt  that  for  a  long  series  of  years  wo  shall  continue  to  bo  largo  exporters 
of  wheatr.  In  order,  therefore,  successfully  to  comi>ete  with  other  wheat-exporting 
countries,  and  render  this  branch  of  agriculture  self-sustaining  and  profitahle,  we 
must,  in  the  first  place,  adopt  a  system  of  cultivation  by  which,  while  we  materially 
reduce  the  cost  of  production,  wo  can  at  the  same  time  keep  up  the  fertility  of  the 
soil.  Our  present  mode  of  shallow  cultivation,  considered  in  connection,  with  the 
expense  and  difficulty  of  adding  to  the  soil  the  necessary  fertilizing  ingredients,  is  verj* 
unsatisfactory,  and,  if  continued,  the  day  is  not  far  distant  when  our  lands  will  become 
so  far  exhausted  that  the  value  of  our  crops  wiU  fall  below  the  necessary  oxi)ei95C  of 
our  x)resent  costly  system  of  cultivation. 

Cultivation  with  the  steam-plow  has  been  an  established  success  in 
England  for  the  past  twelve  or  fifteen  years.  Germany,  France,  the 
Argentine  Eepublic,  and  even  distant  Egypt,  are  using  the  steam-plow 
and  cultivator  with  surprising  success.  From  all  these  countries  come 
reports  proving  beyond  question  that,  while  the  steam  system  reduces 
the  cost  of  cultivation  from  15  to  25  per  cent,  below  that  of  animal  cul- 
tivation, the  product  is  largely  increased  in  all  cases,  and  in  some  as 
much  as  30  and  60  per  cent.  From  the  wonderful  unanimity  which  charac- 
terizes all  these  reports,  and  a  careful  examination  of  the  whole  subject, 
Mr.  Keed  is  of  the  opinion  that  by  the  general  introduction  and  use  of 
the  steam-plow  and  cultivator  the  cost  of  production  of  the  great  crop 
of  California,  taking  the  increased  product  per  acre  into  account,  may 
be  reduced  at  least  25  per  cent. 

Mr.  W.  E.  Brown,  president  of  the  Sacramento  Valley  Beet-Sugar 
Company,  in  a  statement  submitted  to  a  committee  appointed  by  the 
society  for  the  purpose  of  awarding  a  premium  for  the  best  sx>ecimen  of 
beet-sugar,  gives  the  product  of  the  factory  (1871)  with  which  he  is  con- 
nected as  follows : 

Value  of  sugar  manufactured,  about  $110,000:  sirup,  $6,000:  pulp  for  cattle,  $5,000: 
total  $121,000. 

The  enterprise  gives  employment  to  more  than  one  hundred  men  during 
the  manufacturing  season,  and  nearly  three  hundred  during  the  season 
for  plowing  and  cultivating  the  crop.  The  sugar  produced  was  equal  in 
all  respects  to  the  cane-sugar  made  by  the  refineries  of  San  Francisco. 
The  enterprise  has  also  been  the  means  of  introducing  a  new  article  of 
food  for  fattening  cattle  and  for  milch-cows ;  this  is  the  pulp  or  refuse 
of  the  beets  after  the  sugar  is  extracted.  More  than  five  thousand  tons 
of  this  pulp  was  fed  during  this  year. 

In  competing  for  the  premium  offered  by  the  society  for  the  greatest 
number  of  useful  forest-trees  planted  in  permanent  plantation  during 
the  past  year,  Mr.  James  T.  Stratton,  of  Brooklyn,  Alameda  County, 
states  that  he  planted  the  following-named  varieties  of  the  Eucalyptus: 

Globulus,  8, 000 ;  paniculata,  3, 000 ;  tcreticomis,  3, 000 ;  verminalis,  3, 000 ;  homi- 
flora,  300 ;  obliqna,  300 ;  total  number  planted,  17,  COO. 

These  trees  cover  an  area  of  about  seventeen  and  one-half  acres,  and 
at  the  time  the  statement  was  made  were  in  a  healthy,  growing  condi- 
tion, and  from  2  to  4  feet  in  height.  Mr.  Stratton  states  that  the  se^ 
from  which  these  trees  were  raised  were  imported  from  Australia.  Th^ 
were  planted  in  July,  1871;  were  sown  in  a  frame  under  glass,  whete 
they  remained  about  three  months,  when  they  were  transplanted  mto 
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boxes  about  C  inches  deep  and  2^  feet  square,  (about  one  hundred  in  each 
box,)  from  which  they  were  again  transplanted  to  a  permanent  location 
in  April,  1872.  The  ground  was  well  plowed,  and  the  plants  wore 
planted  in  rows  8  by  G  feet  each  way,  except  U.  verminalis,  which  was 
planted  in  rows  8  by  5  feet.  These  trees  make  a  total  of  one  hundred 
and  three  thousand  planted  by  Mr.  Stratton  within  three  years. 

The  secretary* of  the  society,  in  his  annual  Visit  to  the  grape-growing 
regions  of  the  State,  spent  some  time  at  the  vmeyard  of  Mr.  D.  M.  Har- 
ward,  located  in  the  vicinity  of  San  Jos6,  From  this  gentleman  he 
obtained  the  following  information  in  regard  to  pruning  the  Catawba 
grape: 

Like  many  other  wino-growei's  of  the  State,  Mr.  Harward  had  concUided  that  the 
Catawha  grape  coukl  not  he  made  to  pay  for  wine,  or  any  other  purpose,  in  Califomla 
ou  accoimt  of  it  heiug  so  shy  a  hearer,  and  had  cut  down  many  of  his  vines  of  this 
variety,  and  had  CTafted  them  with  otJier  and  hetter  hearing  kinds,  and  intended  in 
this  way  to  get  rid  of  them  aU.  Mr.  Schii;dler,  who  had  worked  in  tlio  Catawha  vine- 
yards about  Cincinnati  for  a  numher  of  years,  protested  against  this  course,  and 
induced  Mr.  Harward  to  spare  two  or  three  acres  of  Catawba  vines  and  aUow  him  to 
prune  some  of  them,  with  a  view  to  increasing  their  productiveness.  The  usual  course 
of  short-pruning — cutting  hack  the  canes  intended  for  fruit  to  from  two  to  throe  buds- 
had  been  followed  with  all  the  Catawba  vines  in  the  field  except  four  rows.  These 
four  rows  had  been  pruned  by  Mr,  Schindler  after  his  plan.  He  cut  all  the  canes  of 
last  year's  wood,  except  from  four  to  six  of  the  strongest — according  to  the  strength  of 
the  vine— off  close  to  the  old  wood.  These  four  or  six  canes  left  he  cut  off  about  three 
feet  long,  and  tied  them  loosely  to  a  stake  until  the  spring  cultivation  was  done.  He 
then  cut  the  string  and  laid  tljie  canes  down  oa  the  groun^  spreading  them  around  the 
body  of  the  vine  as  much  as  possible,  so  that  one  would  not  lie  upon  another.  And 
no\V'  for  the  result.  On  the  vmes  pruned  in  the  ordinary  way  we  could  find  but  a  few 
scattering,  poorly  formed,  and  poorly  filled  bunches  of  uneven-sized  grapes,  not  to 
exceed,  on  an  avemge,  from  five  to  six  pounds  to  a  vine,  whUe  those  pruned  as  above 
described  were  loaded  as  we  have  scarcely  over  seen  vines  loaded  before.  Each  cano 
had  thrown  outside  branches  at  every  joint,  and  each  one  of  these  were  crowded  full 
of  the  finest-formed  bunches  of  Catawba  trapes  we  ever  saw.  The  bunches  were 
compact,  long,  and  full,  and  the  vines  would  average  from  twenty  to  forty  pounds 
each.  Mr.  Schindler  assures  us  that  by  pursuing  this  system  of  pruning  from  year  to 
year — cutting  off  the  old  canes  each  year  and  leaving  a  proper  number  of  young 
branches  for  fruit — the  Catawba  can  be  made  one  of  the  most  prolific  bearers,  and  its 
fruit  much  improved  for  wine  purposes. 

Dr.  W.  S.  Manlove,  of  Sacramento  County,  has  practiced  this  system 
of  pruning  the  Catawba  grape  for  the  past  three  years,  with  like  bene- 
ficial results.  He  cuts  off  the  head  or  crown  of  the  vine  to  within  one 
foot  or  eighteen  inches  of  the  ground,  so  that  the  grapes,  while  growing, 
lie  directly  upon  it. 

Mr.  Charles  S.  Capp  contributes  an  exhaustive  article  on  the  subject 
of  the  introduction  and  cultivation  of  the  cotton-plant  in  California. 
He  says  that,  notwithstanding  all  the  arguments  to  the  contrary,  the 
successful  cultivation  of  this  plant  in  California  has  been  established 
beyond  contradiction.  The  numerous  theories  advanced,  occasionally 
supported  by  assumed  facts,  did  much  to  retard,  and  in  many  instances 
to  prevent,  experiments  with  the  plant,  so  that  its  success  was  for  many 
years  after  its  introduction  regarded  as  extremely  doubtful.  But  facts 
are  much  better  than  theories,  and  the  facts  in  this  case  are,  that  cotton 
has  been,  and  still  can  be,  successfully  and  profitably  grown  in  Cali- 
fornia. It  has  also  been  demonstrated  beyond  a  doubt  that  other  fiber- 
plants,  such  as  the  ramie,  New  Zealand  flax,  the  ordinary  flax  of  the 
Eastern  States,  hemp,  the  maguey,  &c,  can  be  successfully  and  profit- 
al)ly  grown  here.  Speaking  of  the  quality  of  the  cotton  produced,  and 
the  cost  of  its  cultivation  as  compared  with  the  cost  of  its  production 
in  the  Southern  States,  Mr.  Capp  says : 

It  has  been  found  that  the  staple  prodnced  in  this  State  is  superior  to  the  great  bulk 
of  the  production  of  the  Southern  States.    That  a  far  larger  proportion  of  any  single 
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crop  will  be  secured  in  a  perfect  couditiou,  and,  tlieref ore,  rate  as  of  the  higher  grad<*s, 
than  is  the  cofic  iii  the  ScuithciTi  StoteB,  where  the  crop  is  subject  to  damage  by  rain. 
Cotton,  where  it  requires  any  irrigation  at  all,  requii'cs  less  than  half  the  quantity 
necessary  for  the  prodnction  Of  Inman  com.  The  expense  of  the  cultivation  of  cottou 
does  not  exceed  that  of  the  cultivation  of  com,  or  other  grains  which  arc  regarded 
as  profitable  crops,  while  the  value  of  the  product  is  vastly  greater.  The  east  of  traos- 
portation  of  a  cotton  crop  is  a  mere  fraction  of  that  of  grain  of  equal  value  in  the 
market.  While  tH)tton,  save  oijly  in  the  most  exceptionally  favorable  years,  could 
never  be  raised  in  the  Southern  States  for  less  than  l2  cents  per  pound,  here,  owing  to 
the  smaller  amiMuit  of  labor  required  in  fbe  culture,  the  cost  will  not  exceed  Cor 7 
cents  i)er  pound,  after  land  which  originally  requires  clearing  has  oiice  been  reduced 
to  cultivation.  The  cost  of  the  manufacture  of  cotton  here,  owing  to  our  ample  and 
available  water-power,  will  not  greatly,  if  at  all,  exceed  the  cost  ohiewhcre,  and  the 
difference,  if  any,  will  be  fully  covered  in  the  saving  of  freight  and  interest,  whether 
the  goods  maile  aix>  for  home  consumption  or  e3q)ort  to  the  markets  that  lie  just  beyond 
our  doors. 

Of  the  adaptability  of  tbo  soil  aud  climate  to  the  successful  gix)wtli 
of  the  plant,  the  writer  continues: 

There  is  no  plant,  scarcely,  that  requires  so  little  nicisturc  to  grow  as  cotton,  nor 
for  which  irrigation  is  so  well  atlaptcd.  In  the  Southern  States  whoi*©  they  have  not 
learne<l  to  imgate  the  plant,  and  depend  entirely  upon  the  rains  that  fall,  oru|K)U8oil 
that  has  a  dt;ep  moist  bottom,  the  crops  are  vcrj'  irregular.  When  idanted  on  a  moist 
soil  it  requirc\s  no  iiTigation  or  rain,  but  should  it  ratn  copiously  the  crop  will  he  dam- 
aged and  short,  and  ripen  too  late,  for  tho  reason  that  too  much  moist  uit;  keeps  the 
plant  growing,  makin<;  wood  and  foliage,  and  refusing  to  boil  but  fip;u*iugiy.  On  the 
other  hand,  if  cotton  is  planted  on  upland  and  the  rains  do  not  moisten  it,  it  heoomeA 
stinted,  producing  bolls  prematurelv,  sometinyjs  not  worth  the  picking.  Hence  the 
irregularities — the  crops  being  good  on  the  moist  soil  and  vice  rcrsn.  It  is  ciistomaiy 
to  top  cotton  which  is  growing  too  rank  in  strong  or  too  moist  a  soil,  in  order  to  stop  its 
growth  and  force  it  to  boll,  but  such  a  crop  will  be  always  short  and  inferior.  There- 
fore iiTigation  is  peculiarly  adapted  to  cotton,  and  when  planted  on  land  controlled  by 
irrigation,  the  exact  wants  of  the  i>lant  can  bo  supplied  and  can  bo  made  to  bear  to 
its  utmost  perfection. 

The  southern  counties  of  California  are  well  adapted  to  the  growth  of  cotton,  where 
iiTigation  enn  be  had.  The  growing  season  is  long,  dry,  and  warm,  and  the  gathering;: 
may  extend  to  Januaiy.  *  *  *  i  have  found  the  best  cultivation  to  he  to  corduroy 
the  ground — that  ia,  to  plow  the  furrows  high,  like  a  ho^'s  back,  4^  ftnst  wide-,  having 
an  iiTigating  ditch  to  facilitate  the  irrigation ;  after  which  the  ilirt  is  rapidly  tomftd 
into  tho  ditch,  covering  tho  moisture  by  running  a  small  plow  both  waya ;  then  ft 
small  channel  made  on  tho  surface  of  the  trench  by  means  of  a  bull-tongue  plow,  in 
which  the  seed  is  scattered  and  covered  by  the  hoe,  which  is  the  best  way.  Great  care 
must  be  taken  that  the  se4»d  is  not  plaiite<l  too  deep,  for  if  planted  deeper  than  tito 
inches  the  plant  cannot  come  up  ;  one  inch  is  the  proper  depth,  ami  therefore  the  soO 
must  bo  well  comminuted  and  m  the  pi^oper  state  of  moisture  to  enable  the  seed  to 
c(»nio  out  vigorously.  In  ortler  tliat  the  seed  may  not  stagnate  in  the  grouinl,  in  the 
absence  of  abundant  rain,  the  plan  is  to  irrigate  and  plow  in  February,  corduroy, 
iiTJgate,  and  i)lant  in  the  middle  of  March,  wliich  will  give  the  plant  ample  time  to 
grow  and  ripen  its  crop.  The  land  being  well  and  dee])ly  saturated  with  moisture  at 
the  time  of  planting,  one  imgation  more  will  be  suliieient  to  mature  the  crop  unlea 


requires  twiee  as  ninth  irrigation  as  cotton. 

The  followiii<4:  is  given  as  the  ^'cotton  area"  of  the  State: 

Acrcfi. 

San  Joaquin  County 81K\ 000 

.Stanislaus  County 79^, 7*» 

Merced  County..* 1,075,900 

Fresno  Count  v r>,2U),Ot<0 

Tulare  County tf,300,OCO 

Kern  County 750,01)0 

hos  Angeles  County 1, 500,000 

Sau  Bernardino  Coimty 2,000,OGO 

Total  cotton  area 20,519,920 

III  several  other  counties  the  laud  suitable  to  cotton-culture  is  given 
at  what  the  writer  regards  as  a  fair  estimate,  making  the  total  area  in 
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which  this  crop  can  be  profitably  grown  23,769,920  acres,  capable  of 
producing  under  proper  treatment  11,884,860  bales  of  cotton,  of  four 
hundred  and  fifty  pounds  each,  wortli,  at  the  then  current  price, 
$775,  493, 640. 

^Notwithstanding  this  vast  area  of  cotton-land,  ifc  would  appear  from 
the  following  extract  that  but  a  small  portion  of  it  is  as  yet  devoted  to 
the  cultivation  of  thisplant : 

From  the  best  iufonnation  it  has  been  possible  to  obtaiu,  it  appears  that  the  cotton- 
crop  of  Califoniia  for  the  present  year  is  between  eight  hundred  and  nine  hundrcd 
acres,  and  that  tho  .average  yield  will  be  about  three  quarters  of  a  bale  per  acre,  and 
probably  somewhat  more.  The  staple  is  fully  equal  to  that  produced  in  former  years, 
and  can  bo  sold  at  20  and  22  cents  per  pound.  At  this  rate  the  product  per  acre  will  bo 
from  $60  to  StW,  and  in  some  cases  mnch  more,  while  the  expense  of  cultivation  will 
not  exceed  that  of  Indian  com,  though  the  picking  is  more  expensive.  Tho  profit  to 
tho  grower  at  these  rates  is  greater  than  can  be  secured  from  any  ordinary-  grain- 
crop  on  similar  land,  or  oleswhcre.  Every  cotton  grower  spoken  with,  and  many  of 
their  neighbors,  were  convinced  that  such  is  the  case,  and  for  that  reason  declared 
their  intention  of  extending  their  cultivation  of  cotton.  All  the  cotton  raised  this 
season  might  have  been  planted  at  least  one  month  earlier,  and  thus  have  had  one 
month  more  of  growing  weather  at  the  ripening  season.  The  cotton  x>laut  has  devel- 
oped no  special  enemies,  and  is  subjected  to  no  accidents  to  which  other  crops  arc  not 
equally  exposed,  and  as  it  is  not  plants  until  after  th^  character  of  the  st»ason  is  de- 
termined, the  risk  is  less.  Its  cultivation  has  many  advantages  over  the  cultivation 
of  other  crops,  wliile  the  product  is  better  able  to  bear  the  expense  of  whatever  trans- 
portation may  be  necessary  to  find  a  market.  Cotton  is  iiot  an  cxliaustive  crop,  but 
win  give  rise  to  a  useful  rotation  and  a  better  system  of  agriculture. 

Mr.  J.  Eoss  Browne  contributes  an  exceedingly  valuable  paper  on  the 
subject  of  **  Reclamation  and  Irrigation."  As' an  illustration  of  the 
progress  of  agriculture  in  the  State,  he  say^  that  in  1849  the  actual 
yield  of  gold  in  California  was  $10,000,000;  in  1850,  $35,000,000;  in 
1851,  $46,000,000;  in  1852,  $50,000,000;  in  1853,  $57,000,000;  since 
which  date  it  has  gradually  decreased  to  an  annual  average  product  of 
about  $20,000,000.  During  the  years  named  there  was  imported  from 
the  Atlantic  States  and  South  America,  most  of  the  supplies  necessary 
for  the  support  of  the  population.  Contrasting  this  state  of  affairs  with 
the  agricultural  products  of  the  past  year,  Mr.  Browne  says: 

The  total  value  of  the  wheat,  barley,  oat«,  hay,  wine,  wool,  fruit,  butter,  cheese,  and 
hides  produced  in  California  in  1872  is  estimated  at  $75,000,000,  of  which  our  exports 
wiU  probably  exceed  $50,000,000.  Tlie  wheat-crop  alone  reaches  about  $25,000,000. 
being  an  excess  of  $5,0(M),000  over  our  gold  yield ;  and  tho  total  of  our  agricultural 
products  exceeds  by  about  $10,000,000  tho  entire  yield  of  the  precious  metals  throughout 
tlio  United  States.  These  astounding  results  have  been  produced  by  tho  hard  labor 
and  individual  cnergv  of  our  farming  population,  numbering  in  the  aggregate  less  than 
twenty-four  thousand  souls.  When  we  consider  that  as  late  as  18GU  the  total  area  of 
land  in  cultivation  was  only  9:^,133  acres,  and  that  in  1871-72  it  reached  3,G53,183 
acres,  our  progress  seems  incredible.  And  yet  how  little  has  been  done.  California 
contains  an  aggregate  area  of  120,947,840  acres,  of  which  not  Ic/SS  than  89,CiK),000, 
including  swamp  and  tule  lands  capable  of  reclamation,  are  suitable  to  some  liinds  of 
profitable  husbandry.  Of  these,  over  40,000,000  aro  fit  for  the  pk)w,  and  tlio  rt'inuindcr 
j»reseut  excellent  facilities  for  stock-raising,  fruit-growing,  and  aU  other  branches  of 
a«^iciiltnre.  This  aj^ricultural  area  exceeds  that  of  Great  Britain  and  Ivolaad,  or  the 
entire  peninsula  or  It-aly.  Yet  England  contains  three  hundi*od  and  twciity-two 
inhabitants  to  tlio  square  mile,  Ireland  two  hundred  and  twenty-five,  ami  It^ily  two 
luindrod  and  fifty  ;  while  California,  estimating  its  population  at  six  hundred  <  housand, 
contains  only  a  fraction  over  three,  and  of  this  intmitesimal  population  fivf-yixths 
live  in  cities,  towns,  and  villages. 

In  alluding  tp  the  necessity  of  cooperation  on  the  part  of  farmers 
and  fruit-growers,  the  writer  says: 

I  have  myself  seen  wheat  selling  for  100  jKir  cent,  more  than  tho  farmer  got  for  it ; 
n  in(^  retaining  at  the  hotels  in  San  Francisco  at  $1.50  a  bottle,  while  it  sold  at  Los 
An^olcs  for  40  cents  a  gaUon  or  8  cents  a  bottle ;  grapes  sold  at  8  and  10  cents  a  pound, 
wliflc  the  producer  got  only  75  cents  a  hundred;  and  fruit  thrown  into  tho  Bay  of 
San  Francisco  because  the  fruit^Usalera  could  not  got  rid  of  it  fast  enough  to  keep  it 
from  rotting,  at  5  cents  a  poond^  while  the  finut-growers  would  be  glad  to  sell  it  at 
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$30  a  ton.  It  is  said  that  tlioso  tlilDgs  always  regulate  tlicmselves.  Now  I  question  if 
anything  regulates  itself.  The  farmers,  viniculturists,  and  fruit-growers  must  combine 
for  their  owti  protection,  as  the  grain-dealers  and  hucksters  combine  for  their  own  profit, 
otherwise  they  will  continue  to  labor  for  the  benefit  of  those  who,  however  useful  as  a 
class,  produce  nothing. 

The  writer  then  gives  the  number  of  acres  of  swamp  and  overflowed 
lands  in  the  State  susceptible  of  reclamation  at  moderate  cost,  tbeir 
probable  yield  per  acre,  and  the  estimated  income  tiierefronoi  per  annum. 
He  says: 

According  lo  a  late  repoii;  of  the  surveyor-gciferal  of  Calif omia,  there  are  abon^ 
3,000,000  acres  of  swam])  and  overflowed  lands  in  this  State.  If  these  lands  were  all 
reclaimed  and  under  cultivation,  they  would,  in  his  opinion,  produce  more  for  a  given 
number  of  years  than  all  the  rest  of  the  land  in  the  State  together.  To  his  personal 
knowlexigc  80  bushels  of  wheat  to  the  acre  were  raised  on  reclaimed  swamp  land  in 
1871,  and  he  considere  it  safe  to  say  that  the  average  of  the  whole,  if  cultivated,  wonld 
not  fall  short  of  50  bushels  per  acre. 

I  am  inclined  to  think  that  these  estimates  are  somewhat  too  high.  Wo  should  hear 
in  mind  tliat  the  whole  of  any  particular  tract  cannot  be  equally  well  cultivated;  tliat 
there  are  local  i)eculiari  ties  in  the  soil  and  climate — intervening  sloughs,  sinks,  and  gaps, 
heavy  winds,  and  other  adverac  contingencies — whicli^  under  the  most  favorable  circum- 
stances, would  tend  to  reduce  the  average.  While  the  highest  average  product  of 
wheat  in  California,  taking  good  and  bad  lands  together,  has  never  exceeded  20  bushels 
to  the  acre,  it  is  gratifying  to  know  that  this  exceeds  by  7  bushels  the  average  prodnct 
of  twelve  of  the  best  wheat-growing  States  in  the  Union ;  and  I  find  by  reference  to 
late  Australian  papers  thiit  the  average  in  that  region  is  not  over  seven  bushels. 

Good  valley-lands  in  California  i^roduco  about  30  bushels,  reclaimed  sTvamp-lasds 
from  35  to  40.  Assimiing  the  lowest  figure  to  bo  within  bounds,  3,000,000  acrea 
swamp-land  thoroughly  reclaimed  and  cultivated  would  yield  150,000,000  budiek 
Deduct  for  cost  of  plowing,  seeding,  and  harvesting  $10  per  acre,  and  vro  have  a  net 
result,  at  1|  cents  per  iiouiid,  of  §38,250,000,  or  very  nearly  double  our  entire  gold- 
l^roduct. 

Mr.  Browne  says  that,  properly  speaking,  there  are  three  classes  of 
land  in  California  subject  to  overflow — the  tule-lands  bordering  on  lakes 
and  rivers ;  the  low  alluvial  valley-lands ;  and  the  salt-marshes  border- 
ing on  the  shores  of  bays  and  estuaries.    The  tule-lands  derive  th 
name  from  a  species  of  gigantic  rushes  which  grow  upon  them,  form 
a  mass  of  roots  and  libers  that  contribute  mainly  to  the  growth  of 
land  itself.    For  centuries  past,  these  tales  have  been  burned  off  by 
Indians  in  the  dry  season  while  in  search  of  game,  and  the  accfeti 
formed  by  the  roots,  mingled  with  the  ashes,  together  witJi  the  dep     a 
of  soil  carried  do^vn  from  the  uplands,  have  gradually  caused  them  to 
rise  above  the  level  of  the  ordinary  water-surface.    In  seasons  of  flood, 
or  by  the  action  of  the  tide  where  it  prevails,  they  are  of  course  sub- 
merged unless  protected  by  levees  or  embankments.    The  princi; 
portion  of  the  tule-lands  of  the  State  lie  along  the  shores  oiF  Kern,  1 
Vista,  and  Tulare  Lakes  south,  extending  thence  northwardly  in  a  1 
along  the  San  Joaquin  River  as  far  as  their  junction  with  the  tole-lai 
of  the  Sacramento,  which  commence  above  Red  Bluff,  following  son 
wardly  both  sides  of  the  Sacramento  River  till  they  form  the  great  dei» 
into  which  the  two  rivers  are  united. 

The  writer  regards  these  lands  as  better  adapted  to  the  production  of 
grass  than  any  other  crop.    Ho  says : 

I  am  inclined  to  the  oi>iuion  that  the  tule-lands  of  the  delta  are  moro  suitable  fci 
fjrazing  i)nrpo8e8  than  for  the  growth  of  wheat.  And  I  behevo  they  would  ho  ultimately 
moro  profitable  bearing  from  live  to  eiglit  tons  of  alfalfa,  timothy,  or  hlue-gprass  annii- 
ally  per  acre,  than  they  could  ever  be  imder  permanent  cultivation  in  wheat 
Doubtless  they  will  produce  jute,  ramie,  flax,  hemi),  ami  various  othor  toztiles.  birt 
their  great  value  consists  in  the  fact  that  they  are  naturally  the  host  meadow-I&ikds 
in  the  Avorhl.  The  experience  of  Holland  shows  that  there  is  sufficient  profit  in  the 
production  of  good  meat,  butter,  and  cheese  to  make  a  nation  rich. 

As  an  illustration  of  the  wonderful  productiveness  of  these  reclaimed 
lands,  the  following  results  of  actual  experiments  are  given : 
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TwitchcU  Island,  in  the  delta  of  the  Sacramento  and  San  Joaquin,  waa  purchased 
by  a  Kentucky  company,  who  paid  for  3,000  acres  $25  per  acre.  By  the  simple  process 
of  biyniug  the  tules,  scattering  the  seed  in  the  ashes  and  tramping  it  in  by  running 
herds  of  slicep  over  it,  they  planted  1,000  acres,  which  give  them  a  gross  yield  of 
A\iieat  amountmjg  to  |3C,000.  Had  they  planted  the  whole  tract  it  would  have  yielded 
them,  at  the  same  rate,  a  surplus  of  $33,1)00  over  the  entire  cost  of  the  land.  As  high 
as  75  bushels  to  the  acre  was  produced  on  particular  parts  of  the  tract,  and  wherever 
a  fair  average  test  could  be  made  the  prod^iet  was  from  40  to  50  bushels. 

On  Slicrman  Island,  some  of  the  lands  cultivated  in- wheat  yielded  a  profit  of  $30  to 
the  acre,  and  the  average  was  not  less  than  $25.  Personal  obser^'ation  and  the  con- 
current testimony  of  farmers  residing  on  the  island  satisfies  me  of  the  truth  of  these 
Klatemcnts.  In  one  instance  brought  to  my  attention  a  fourth  interest  in  the  crop 
yielded  $16  an  acre,  and  the  land  is  now  under  lease  for  a  third  interest. 

At  the  Mormon  settlement  in  the  Sacramento  Valley  an  average  yield  of  40  bushels 
to  the  acre  was  produced  during  the  past  summer.  Part  of  the  land  cultivated  yielded 
as  high  as  GO  bushels  an  acre.  Where  crops  can  be  irrigated  during  the  summer,  as 
will  eventually  be  the  case  on  all  the  swamp-lands  throughout  the  State,  the  annual 
product  will  be  greatly  increased.  Two  or  three  alternate  crops  of  diflcrent  products 
will  not  be  unusual  in  a  single  season.  The  yield  of  these  moist  lands  in  alfalfa,  tim- 
othy, and  the  various  grasses,  is  enormous.  Five  tons  to  the  acre  is  considered  an 
ordinary  croj>,  while  as  nigh  as  eight  tons  in  a  single  year  is  nothing  uncommon.  At 
$15  a  ton  a  very  handsome  profit  can  be  made  from  hay,  allowing  one-half  for  expense 
of  cultivation,  baling,  shipment,  &c. 

In  answer  to  the  question  often  asked,  as  to  the  sources  of  increase 
i\\)on  which  capitalists  can  depend  for  dividends  on  these  reclaimed 
lands,  Mr.  Browne  replies  as  follows: 

Good  valley-lands  in  California  produce  about  30  bushels  to  the  acre;  reclaimed 
swamp-lands  from  35  to  40.  Assuming  the  lower  figures  to  be  within  bounds,  3,000,0(K) 
acres  of  swamp-land,  thoroughly  reclaimed  and  cultivated,  would  yield  105,000,000 
bushels.  Deduct  "for  cost  of  plowing,  seeding,  and  harvesting  $10  i^er  acre,  and  we 
have  a  net  result,  at  1^  cents  per  pound,  of  $38,250,000,  or  very  nearly  double  our  entire 
gold-product — a  jiretty  good-  source  of  income. 

Experiments  are  now  being  made  on  Twitchell  Island  in  the  cultivation  of  ramie, 
Jute,  China  grass,  and  Japan  hemp,  for  which  the  soil  and  climate  seem  to  be  pecu- 
liarly adapted.  Kamie  and  jute  give  a  net  profit  to  the  acre  of  from  one  to  one  hundred 
and  fifty  dollars  annually — enough  to  recompense  the  investment  fourfold.  The  large 
scale  on  which  these  experiments  are  being  made  will  furnish  a  satisfactory  test  during 
the  coming  season.  Kamie  is  a  perennial  X)lant,  and  semi-aquatic.  Its  value  as  a  tex- 
tile has  no  equal.  The  jmte  is  next  in  importance,  and  furnishes  material  for  our  wheat 
and  wool  sacks.  This  plant  is  sown  like  wheat,  either  in  drills  or  broadcast,  and 
matures  in  from  ninety  to  one  hundred  days.  The  price  of  juto  in  the  United  States 
is  about  half  that  of  cotton.  There  is  a  duty  on  the  raw  material  of  30  cents;  manu- 
factured, 40.  Our  tule-lands  wiU  produce  it  at  a  less  expense  than  in  India,  where 
the  aci^'antage  of  cheap  labor  is  more  than  counterbalanced  by  our  labor-saving 
machines.  We  will  require  on  this  coast,  for  many  years  to  conje,  from  three  to  five 
million  dollars^  worth  of  burlaps.  It  can  as  well  be  grown  here  as  in  India,  thus  saving 
freight  and  duties;  and  there  is  nothing  to  prevent  us  from  manufacturing  aU  we  can 
produce. 

Speaking  of  the  importance  of  a  complete  system  of  irrigation,  and 
the  advantages  to  be  gained  thereby,  the  writer  says : 

Irrigation  is  necessarily  and  inseparably  associated  with  reclamation.  It  would  be 
of  comparatively  little  use  to  reclaim  from  overflow  the  swamp-lands  of  the  Sacramento 
or  San  Joaquin  VaUcys  without  providing  at  the  same  time  an  efficient  system  of 
canals  and  cUtches  for  irrigating  them  during  seasons  of  drought.  The  lowlands 
have  an  advantage  in  retaining  their  moisture  to  a  later  period  in  the  season  than  the 
uplands;  but  experience  shows  that  their  productiveness  is  materiaUy  affected  hj 
drought,  and  that  no  reclamation  is  perfect  which  does  not  include  the  means  of  im- 
jxation.  The  swamp-lands  in  the  delta  of  the  Sacramento  and  San  Joaquin  aro  very 
favorably  located  in  this  respect. 

There  is  no  antagonism  between  the  two  great  schemes  to  which  public  attention  is 
ut)w  invited — reclamation  and  irrigation.  On  the  contrary^  the  success  of  one  will 
materially  benefit  the  other;  and  we  have  the  most  incontrovertible  testimoiiy  that 
iiothiug  adds  so  certainly  and  so  largely  to  the  wealth  and  population  of  a  State  as 
the  two  combined.  *  *  *  The  San  Joaquin  Valley  has  been  open  to  settlement 
lor  more  than  twenty  years;  and  yet,  with  an  area  of  six  or  seven  million  acres  of 
laud,  capable  of  producing;  enormous  crops,  the  total  population  engaged  in  the  culti- 
vation of  the  soil  does  notexceed  two  or  three  thousand^  \)f  the  lands  suec^ptiblgjof 
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profitable  cultivation  by  means  of  ibo  proposed  fiystom  of  iriigatioB  there  are  at  Icasi 
3,0Op,CK)O  acres,  capable  pf  producing  30  bushels  of  wheat  to  tho  aci'o,  and  adding  dcai 
of  all  cxpeuso  from  fifteen  to  twenty  mijlions  of  dollars  annually  to  the  -wealth  of  thf 
State.  IJiit  this  is  by  no  means  tho  only  source  of  prolit  to  be  derived  from  such  an 
outerpiise.  It  attracts  population  and  insures  settlement ;  it  builds  up  towns  and 
villages.;  it  est^iblishes  trade  aud  manufactories ;  it  furnishos  a  constantly  augment- 
ing necessity  for  an  extension  of  railroad  systems;  it  encourages  better  'systems  of 
a<i:riculturc  by  tho  introduction  of  new  staples,  and  more  prolitablo  employments  for 
all  clashes  of  labor;  it  adds  to  the  taxable  value  of  propci*ty,  and  increases  the 
revenues  of  the  State ;  in  short,  it  promotes  in  every  point  of  view  the  great  cause  of 
civilization. 

Mr.  Ekiu  Smith  coiitributes  an  article  ou  tbo  subject  of  the  choice  i»f 
lands  for  vineyards,  from  which  the  folloTring  extracts  are  made : 

I  purpose  to  confine  myself  to  tho  consideration  of  vineyards  for  wine-nuikiu;; 
rather  than  for  market-grapes,  since  tho  value  of  grapes  for  the  market  is  govercfrl 
moro  by  size  and  appearance  than  by  inherent  qualities ;  and  the  very  circiimstanc»^ 
wluch  pro<luce  size  and  fine  appearance  are  often  detrimental  to  the  wine.  Forilie 
market  it  is  rather  a  question  of  convenient  Iransportation,  for  almost  any  locality  iQ 
tho  interior  of  California  caii  be  made  to  produce  fine  market-grapes.  Not  so  for  \nni'. 
First-class  localities  are  comparatively  scarce  and  the  area  libaited.  ^Vitbout  doubt 
any  vineyard  can  be  improved  by  cultivation,  but  unless  tho  i)hysical  aspect  aud 
cliemical  properties  of  the  soil  are  favorable,  a  first-class  wine  cannot  be  i^roauccd.  A 
soil  rich  in  docomposetl  organic  matt-cr  will  often  produce  grapes  of  fine  appearaace, 
but  the  wuie  will  have  an  eaii:hy  taste.  Tliis  fact  alone  excludes  almast  all  Iwttom 
lands  from  the  li^t  of  good  localities.  Sands  have  not  this  objection,  but  ar€  nearly 
destitute  of  mineral  salts,  and  therefore  cannot  produce  a  liigh-llavorcd  wine. 

But  tho  greatest  of  all  evils  is  an  undue  quantity  of  iiotasn,  and  this  objectiou  li«'S 
against  nearly  all  lands  not  having  sufllcient  drainage,  and  many  hills  whose  bed-r(^k 
is  composed  largely  of  feldspar.  Common  feldspar  contains  from  V2  to  15  per  cent,  ot 
potash,  and  enters  into  the  composition  of  many  of  the  rocks  of  our  foot-hills.  Grauiie, 
guoiHs,  and  mica  slate  contain  about  40  per  cent,  of  feldspar,  wliich  decomposes  on  ex- 
posure and  sets  free  tho  potash.  AVhero  the  hills  are  steep  find  the  ditiiiiage  peifa-t 
the  evil  i^  not  so  great,  as  the  potash  passes  off  in  a  soluble  condition.  Potash  is  aii 
element  of  fertility,  and  grape-vines  absorb  it  largely,  thrive  and  pr«Hlnco  nbumlaatlT 


tartaric  acid  is  made,  instead  of  remaining  in  the  wine,  and  we  wait  in  vain  for  a  lin«' 
tlavor  lo  be  developed;  it  is  neutralized  by  the  potash.  Lime  is  also  an  alkaloid, bai 
having  great  afiinity  for  carbon,  is  generally  found  as  a  carbonate  ;  and  Avhile  it  isnoi 
dcfiirable  in  excess  to  make  a  still  wine,  is  indispensable  to  make  »  first-lass  cbam- 
liague,  from  the  large  amount  of  carbonic  acid  which  it  afl'onls. 

Soils  having  a  substratum  of  majOfnesian  rocks  art^  not  open  to  these  objections,  fw 
although  magnesia  is  an  alkaloid,  it  is  jiot  soluble  in  water,  aud  not  kno-wn  to  enttr 
into  the  <<)mj>ositioji  of  plants;  but  it  is  less  fertile,  and  vines  do  not  bear  so  abun- 
dantly. All  lands  having  a  subsoil  of  clay  are  objectionable;  the  roots  will  not  peD^ 
trate  it,  and  the  vines  are  liable  to  suffer  from  drought,  and  generally  containing  Xifi 
much  potafi'li,  as  the  clay  is  decomposed  fehlspar. 

ILLINOIS. 

IIoriknlturaL — Tho  proceeding's  of  tho  eighteenth  anunal  moetingof 
the  Illinois  State  Ilorticultural  Society  for  tiie  year  1873  are  coutaiDed 
in  a  well-printed  volume  of  350  pages.  The  annual  meeting  was  attended 
by  the  leatling  horticultnrists  of  the  State,  a  majority  of  wrhom  took  part 
in  the  discussions  which  followed  the  reading  of  a  series  of  able  essays 
prepared  for  the  occasion. 

]\Ir.  M.  L.  Dunlap,  president  of  the  society,  in  his  opening  address, 

called  attention  to  the  great  destruction  of  fruit-trees  during  the  past 

winter  and  spring.    Among  other  causes  which  he  thought  contribated 

to  it,  he  mentioned  the  unusual  drought  of  the  past  three  years, 

abundant  cro])  of  fruit  in  1872,  which  necessarily  weakened  the  vitauQ' 

of  the  trees,  and  the  unusual  severity  of  the  winter  which  followed.    He 

said : 

I'ormerV  we  had  been  l<ixcd  with  asnrplns  of  raiu-fall — that  called  for  draLpag*^ 
aud  now  wo  have  the  v<?r,v  rcverHe.    The  wet  feet  which  occasioned  so  much  of 
attention  have  become  dr>'  feet,  and  that  excess  of  ilryncss,  like  tho  cscoss  of  "'fcc*, 
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nas  led  to  death  in  the  orchard,  tho  vineyard,  and  on  the  lawq.  We  must  not  specu- 
late on  tho  canao  of  tho  changes  in  tho  progress  of  the  season,  hut  may  look  to  tho 
effect  and  inquire  for  a  remedy.  Fortunately  ^e  plan  for  the  euro  of  tho  one  ia  also 
II  en  re  for  the  otlier.  Deep  tillage  and  a  friahlo  <M>mdition  of  the  soil  is  irssential  to 
both  conditions.  In  one  case  the  rain-fall  may  pass  otf  through  tho  soil,  and  in  tho 
other  it  may  arise  by  capillary  attraction. 

Mr.  (lOve  Wright,  a  member  of  the  society  fcom  Whiteside  County, 
contributes  the  following : 

The  horticultural  record  for  tho  year  1873  will,  I  think,  show  greater  disiisters  to 
trees  and  fruita  than  any  written  since  tho  orgauizatioii  of  this  society.  The  three 
l)roviou8  years  of  continued  drought  had  exhausted  the  earth  of  moisture  below  tho 
riacii  of  nu^st  fruit,  ornamental,  and  forest  trees;  the  little  rain  we  did  have  only 
bJiiniilated  an  unnatural  and  excessive  growth  of  surface- roots,  which,  lil\c  any  sur- 
face-watering of  plants  in  summer,  rendered  tho  trees  unfit  to  endure  the  severity  of 
last  winter's  frost,  or  tho  drought  of  the  present  Bummer.  These  snrfacf-ro<its  were, 
in  many  instances,  kiUed,  while  the  lower  roots,  as  weU  as  the  trunks  and  bnincJies, 
v»ere  iminjured;  butas  tlieso  lower  roots  were  situated  in  dry  earth  they  could  fnnii^sh 
no  sap  to  sustain  the  life  of  the  tree,  and  consequently,  after  i)ntting  forth  a  feeble 
growth  of  leaves,  and  perhayw  blossoms,  from  the  sap  stored  in  the  trunk,  it  witheivd 
jmd  died.  Perhaps  my  explanation  is  not  very  clear,  but  to  my  mind  it  is  suliicient  to 
acronnt  for  a  singular  fact  which  has  been  observed  by  mauy  farmers  in  this  vicinity, 
viz:  That  in  one  part  of  an  orchard  tho  ''hardy*' as  well  as  the  *' tender"  varieties 
were  ail  killed,  while  in  tho  rest  of  the  orchard,  which  was  equally  exposed,  only  tho 
tender  kinds  were  injured.  I  have  cut  scions  from  several  trees  in  the  spring^  and, 
while  all  the  scions  grew  finely,  the  trees  from  which  they  were  taken  soon  after  died. 
So  far  as  I  can  ascertain,  tho  part  of  an  orchard  which  was  kiUed  had  a  dry  subsoil, 
while  that  of  tho  balance  was  more  moist.  It  will  be  seen  that  tho  condition  of  a 
tree  with  its  surface-roots  kiUed  and  its  low^er  roots  in  diy  earth  would  be  like  that  of 
a  cutting  placed  in  dry  soil  and  watejx?d  on  tho  surface. 

It  will  not  do  to  call  a  tree  "  tender"  because  it  was  killed  under  such  circumstances, 
for  the  reason  that  the  past  winter  was  no  real  test  of  hardiness,  except  of  those  varieties 
which  were  imivcrsally  killed  by  exposure.  I  cannot  discover  that  screens  or  timber- 
belts  have  been  of  any  benefit  to  orchards,  while  the  fruit-trees  standing  near  a  hedgc^ 
or  a  row  of  willow,  j^plar,  or  maples,  have  suffered  more  from  drought  than  others. 
I  have  observed  that  all  the  orchards  in  this  vicinity  which  were  i)lanted  over  a  hill 
have  lost  all  the  trees  on  the  southern  slope,  while  those  on  the  north  side  of  a  liill 
were  vigorous  and  healthy. 

Mr.  L.  K.  Scofleld,  of  Stephenson  County,  communicates  a  similar 
statement.  After  stating  that  he  has  found  but  one  case  of  general 
destruction  in  old  orchards,  he  says: 

One  orchard,  twenty  to  twenty-five  years  old,  on  the  prairies,  six  miles  west  of  Froe- 
l)ort,  which  had  been  used  as  a  hog-pasture  and  was  entirely  destitute  of  vegetation  and 
nothing  left  on  the  surface  as  a  mulch,  was  entirely  killed,  with  tlie  exception  of  tho 
sonth  row  standing  near  tho  fence  where  the  snow  drifted  in,  remaining  all  winter  and 
serving  as  a  protection  to  the  roots.  This  row  appeared  all  right  in  July.  The  trees 
in  the  rest  of  tho  orchard  blossomed  as  usual  in  the  spring,  but  did  not  p\it  out  a  leaf. 
;My  opinion  is  that  had  this  orchard  been  well  mulched  in  tho  fall,  so  as  to  protect  the 
roots  from  the  severe  frosts,  it  would  have  been  saved.  The  frost  penetrated  to  the 
tlepih  of  four  to  five  feet,  as  proved  by  digging  in  various  places  during  the  latter  part 
of  winter.  In  no  case  or  situation  was  it  found  to  be  less  than  four  feet.  The  fall  of 
snow  during  the  winter  was  light,  not  sufficient  to  afford  much  protection  from  the 
extreme  cold.  I  will  cite  another  case :  In  the  north  part  of  tho  oounty,  twenty-five 
miles  distant  from  the  former,  an  orchard  on  the  prairie  sloping  to  thc3  north,  which 
had  bt  en  used  for  the  same  purpose  and  was  apparently  as  devoid  of  vegetation  in  the 
fall,  showed  no  signs  of  injury,  and  at  the  time  I  Visited  it,  in  August,  looked  vigor- 
ous and  healthy  and  was  well  loaded  with  fruit.  This  orchard  was  about  fifteen  years 
old  and  tho  trees  branched  low,  while  with  those  of  tho  other  orchard  it  was  the 
reverse. 

He  further  states  that  in  many  orchards  he  occasionally  found  a  tree 
killed  by  the  winter,  irrespective  of  variety  or  location.  Hardy  varie- 
ties, as  a  general  thing,  suffered  equally  with  the  more  tender  sorts.  In 
all  cases  where  a  personal  examination  was  made  he  found  the  damage 
in  the  roots,  which  had  the  appearance  of  trees  that  had  been  exposed 
in  the  open  air  to  the  action  of  frost  and  heat.  Similar  statements  were 
made  and  received  from  ahnost  every,  seotio]|;L  of  the  State,  showingthat 
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the  destraction  of  £rait-trees  was  general  and  confined  to  no  special 
locality. 

Mr.  W.  G.  Flagg,  from  the  standing  committee  on  ornamental  and 
timber  trees,  read  a  very  interesting  paper  on  the  subject  of  the  condi- 
tions of  tree-growth.  He  states  that  the  censns  returns  of  1870  showed 
that  the  State  had  14.1  per  cent,  of  its  surface  in  some  kind  of  tree- 
growth;  that  Northern  Illinois  had  only  7.5  per  cent,  of  woodland,  while 
Central  Illinois  had  10.8  per  cent.,  and  Southern  Illinois  23.7  per  cent 
From  returns  received  during  the  year  1873,  from  all  the  counties  of  the 
State,  save  those  of  Kendall,  Greene,  McLean,  Marion,  Perry,  Pulaski, 
Williamson,  and  Hardin,  he  shows  a  very  satisfactory  increase  in  the 
area  of  woodland,  as  follows: 

Acres  of  woodland  in  1873,  6,289,236 ;  in  orchard  in  1873,  320,702;  acres  of  woodland 
in  Kendall,  &c.,  in  1870,  452,137;  total,  7,062,075. 

This  shows  an  increase  of  6  per  cent,  in  three  years,  giving  at  least  2D 
per  cent,  of  the  area  of  the  State  as  woodland  of  some  kind. 

In  the  course  of  his  article  Mr.  Flagg  thus  speaks  of  evergreen-trees 
for  timber : 

Wo  have  throe  natives  of  our  State  tliat  have  proved  themselves  capable  of  endnring 
our  climate,  and,  at  least,  some  of  our  soils  from  youth  to  old  age  and  large  size;  these 
are  the  white  pine,  the  red  cedar,  and  the  cypress.  The  white  pine,  of  which  there  are, 
or  at  least  were,  largo,  old  forest-trees  at  Eockford,  has  done  more  to  "build  up^' 
America  than  all  other  trees.  It  has  a  wider  natural  range  of  climat-o  and  accommo- 
dat<)8  iteclf  to  a  greater  variety  of  soils  than  any  of  the  lumhcr-fumisliing  trees  of  the 
northoni  forests.  The  red  cedar,  according  to  Gray,  has  the  greatest  climatic  range  of 
any  woody  plant  in  America,  (from  Middle  Florida,  at  26^,  to  latitude  67<^  beyond  the 
Arctic  circle.)  It  is  the  one  evergreen  that  the  drought  of  the  plains  cannot  kill 
"In  the  dry  climate  of  Texas  and  the  Dakota  region  it  becomes  a  prominent  tree, 
covering  hirgo  tracts  where  scarcely  any  other  will  grow ;  and  in  the  Comanche,  Wa- 
satch, Yellowstone,  and  adjoining  regions,  it  becomes  over  vast  districts  the  only  trec- 
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of  soils.  These  occur  only  where  bluffs,  bare  rocks,  or  gravelly  land  have  stopped  the 
spread  of  fires,  but  serve  to  show  that  this  useful  tree  might,*if  protected  from  them, 
bo  made  to  grow  on  many  parts  of  the  now  treeless  plains.  On  the  islands  of  the 
Platte,  thus  protected  and  in  good  soil,  it  attains  its  highest  development,  the  diy 
climate  seeming  well  suited  to  it.  Showing  that  it  requires  summer  beat  rather  than 
moisture,  we  find  it  growing  at  the  east  base  of  the  Rocky  Mountains,  in  latitude  5P, 
while  along  the  Atlantic  it  reaches  only  to  latitude  43^  in  Maine.  North  of  these  lim- 
its a  low,  Khrnbl)y  form  takes  its  place,  considered  by  some  identical,  an<l  reaching 
latitude  67^  on  the  Mackenzie  River.  The  deciduous  cypress  is  limited  more  in  ite 
ran^e  northward,  but  in  Southern  Illinois  grows  finely,  and  within  its  range  groin 
well  on  dry  land,  and  endures  drought  and  heat  with  serenity. 

Mr.  A.  G.  Humphrey  read  a  paper  on  the  subject  of  the  exhaustion  of 
our  forest  and  timber  trees,  which  elicited  considerable  disciissioiL 
Prof  0.  Y.  Kilcy,  of  Missouri,  being  present,  took  exceptions  to  many 
of  the  writer's  statements.  He  said  there  was  no  lack  of  forests  in  the 
older  Eastern  States  nor  in  the  State  of  Illinois  5  however  much  the 
planting  of  trees  may  be  desirable,  he  was  satisfied  there  were  more 
trees  growing  to-day  than  there  were  twenty  or  thirty  years  ago.  He 
continued : 

Take  the  Atlantic  and  Pacific  Road,  if  you  will,  and  see  the  inmicnso  amoont  of 
timber  that  is  growing  everywhere.  I  cannot  see,  for  the  life  of  me,  after  oxamininj; 
this  (jncstion  very  candidly,  that  forests  afiect  the  climate  a  bit.  Wo  talk  about  the 
<ln)n«i:ht  of  a  few  years  past  having  been  induced  by  the  want  of  forests.  ^V^ly  not" 
say  that  the  wot  seasons  we  have  had  were  the  result  of  the  same  causesf  I  believe 
that  every  iiehl  that  is  plowed  is  a  far  better  conductor  of  moisture  than  trees.  Kr. 
Mechan  claims  that  there  is  less  water  in  the  ground  under  forests;  that  the  water  nins 
olf  more  easily  when  covered  with  forests  than  it  does  when  plowed  and  tiUod.  I 
think,  if  you  will  look  at  meteorological  tables,  you  will  find  that  just  aa  oxceflslTe 
Iroughts  must  have  taken  place  in  years  gone  by,  when  -the  timber  must  have  hm 
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Tiioro  plentiful,  as  takes  place  now.  In  some  of'the  States,  where  timber  is  being  cut 
all  tlio  time,  regardless  of  consequences,  there  is  some  chance  of  their  not  having  the 
snmo  supply  they  had  before,  because  ^^  it  is  difficult  to  grow  the  same  kind  of  timber 
after  it  is  once  cut  down  ;'*  but  that  we  may  lack  for  timber  in  the  next  century  is 
what  I  do  not  believe.  While  I  would  have  trees  planted  for  ornamental  purposes,  for 
use  as  timber,  and  for  fruit-culture,  still  I  do  protest  against  thus  making  us  fear  for 
the  future. 

IVIr.  C.  W.  Greene  thonglit  Professor  EUey  decidedly  wrong  in  suppos- 
ing that  the  supply  of  timber  would  hold  out  any  considerable  length  of 
time,  especially  in  the  Southern  States,  at  the  present  rate  of  consump- 
tion. He  had  had  experience  in  gathering  timber  through  a  portion  oi 
that  country,  from  Columbus,  Ky.,  to  Mobile,  Ala.,  a  distance  of  four 
hundred  and  seventy  miles.  A  few  years  ago  this  country  was  covered 
with  fine  forests,  but  to-day  there  was  scarcely  a  timber-tree  left  upon  it 
At  the  close  of  the  war  he  had  occasion  to  rebuild  one  hundred  and 
fifty-five  miles  of  railroad  through  this  country — a  road  which  traversed 
the  most  magnificent  timber  country  he  had  ever  seen — but  to-day  these 
fine  trees  have  all  disappeared,  and  ties  for  the  same  road  have  to  be 
drawn  a  distance  of  from  one-half  to  a  mile.  As  to  the  effects  of  forests 
on  the  soil,  he  said : 

If  Professor  Riley  wiU  ride  over  any  of  the  Southern  States  and  notice  the  condition 
of  tbe  land  where  the  timber  is  taken  away,  he  wiU  see  it  entirely  exhausted,  and  the 
result  is  that  the  farmers  are  turning  out  their  old  lands,  and  cleamin^  new  lands  to 
use  in  the  same  way.  Then,  again,  these  old  fields  are  wasning  into  guUies,  and  getting 
into  such  a  condition  that  it  wiU  be  impossible  to  restore  them.  Now, teethe  south- 
cm  yellow-pine  region.  We  know  that  it  is  being  exhausted  very  rapidly,  that  mUls 
have  been  torn  down  and  moved,  denuding  one  section  after  another  until  you  can 
scarcely  find  any  timber  within  a  reasonable  distance  of  the  navigable  streams  oi 
rivers.  Certainly  there  is  as  much  danger,  or  more,  in  exaggerating  &e  actual  supply 
as  there  is  in  underestimating  the  quantity  for  use  hereafter. 

In  reply  Professor  Riley  stated  tliat  he  objected  to  the  essay,  because 
it  brought  forth  only  one  set  of  facts.  While  he  did  not  deny  that 
timber-raising  will  become  profitable  in  years  to  come,  he  did  deny  that 
there  have  been  any  effects  of  a  broad  enough  character  to  warrant  the 
belief  that  the  denudation  of  forests,  as  it  has  gone  on  for  the  last^^two 
hundred  years,  has  had  one  particle  of  effect  on  the  climate.  If  any- 
thing, he  thinks  the  climate  has  been  improved  in  tbe  Western  States,  and 
has  grown  no  worse  in  the  Eastern  States. 

After  stating  that  the  question  was  not  in  regard  to  the  amount  of  rain- 
fall, but  whether  the  extremes  were  not  greater  now  than  when  forests 
were  more  abundant,  Mr.  W.  C.  Flagg  said: 

Now,  there  is  a  certain  amount  of  cold  that  yon  may  throw  out  of  consideration,  that 
is,  so  long  as  it  does  not  affect  vegetable  growth.  When  you  get  below  that  it  will  be 
important  to  look  into  it.  I  am  x>erfectly  wiUing  to  admit  that  the  same  causes  that 
one  hundred  years  ago  produced  a  certain  amount  of  rain-faU  wiU  do  the  same  now. 
But  I  think  the  extremes  are  greater.  Our  apple-trees  have  been  damaged  more  by 
excessive  rains  and  succeeding  droughts  than  was  the  case  fifteen  or  twenty  years  ago. 
I  tlnnk  for  the  last  ten  years  the  maximum  cold  for  January  has  been  greater  than  for 
any  other  scries  of  ten  years.  Last  winter  we  had  the  cold  at  minus  §7°.  In  1864  it 
was  minus  25*^.  These  points  were  not  reached  at  any  time  back  of  that,  unless  it  was 
in  1831  and  in  185(5  and  1857.  There  are  three  periods,  almost  of  ten  years,  in  which 
1  hero  has  been  intense  cold.  The  same  holds  true  of  heat.  There  has  been  a  greater 
vanation  between  the  extremes,  while  perhaps  it  did  not  affect  the  means.  *  *  ♦* 
I  made  atranslationyeiurbeforeiastof  tneobservationsmadebyMr.Matthieu,of  Nancy, 
France.  He  measured  the  rain-fall  at  two  points  six  miles  apart ;  one  in  an  almost 
treoli'ss  farming  country,  and  the  other  in  asmaU  opening  in  a  large,  dense  forest.  The 
result  of  his  observations  for  two  years  and  eight  months  showed  a  difference  of  several 
inclios  of  rain-faU  in  favor  of  the  forest.  The  experiment  was  tried,  for  the  same  time 
oi'  measuring  the  rain-fidl  directly  under  the  trees :  and  it  was  found  that  even  there, 
beside  the  amount  heldbv  and  evaporated  from  the  leaves  and  bark,  there  was  more 
rain  reached  the  surface  of  the  ground  than  in  the  ox>en  ground  at  the  distant  station. 
Then  the  evaporation  in  the^ojSn  locaUoiLwa8.foaiLor  fiye  to.one«_  Now,  while  forests 
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may  not  liavo  an  offbcfc  on  rain-fall,  taking  tlie  cQwuliy  at  lar^^c,  yet  thry  iio  have 
an  inlluoijco.  In  these  canes  I  think  Mr.  Moehan  wonhl  ncknowhjdjxt^  th:it  the  forests 
f^aincd  at  tlio  expense  of  the  open  pjronnd.  That  is  very  likely  tnio ;  l)ut.  as  to  evapo- 
ration, I  liavo  no  dcHibt  that  forests  have  a  direct  cfioct.  Tliut,  to  my  uiiiul,  is  u  gri.*:it 
argnnient  in  favor  of  tree-i>lanting  in  this  conntrj'. 

Mr.  n.  H.  Mcxlfee  followed,  and  replied  at  considerables  Iciigtli  to 
the  views  contained  iu  tJie  article  alluded  to  by  Professor  l^iley  from  tlio 
l)en  of  Mr.  Meelian.  After  dissenting  in  ioto  to  the  arguments  prosciUeil 
by  the  last-named  gentleman,  he  said: 

Suppose  a  piece  of  original  forest-land,  just  as  it  vras  in  a  state  of  nature,  wiih  \hc 
ground  only  <li8tinrhed  by  such  T\'ild  beasts  as  pass  over  it  occasionnlly.  Fii-st,  tlje  coii- 
clition  of  that  forest,  "svith  the  leafy  sci*een  overhead,  was  such  that"  just  beneath  the 
heads  of  the  tn^es  was  a  stratum  of  air,  inclosed  and  kept  quiet.  Tlie  rai)id-tIov.-iii': 
■winds  outside  could  not  pass  through  this  forest.  Secondly,  the  moisture  was  loDijc-r 
rotaincd  there  than  on  the  open  land.  All  know  that  dming  the  season  of  vegetation 
our  deciduous  trees  are  giving  oft*  moii«ture  at  a  rapid  rate.  Tons  aro  being  thrown 
into  the  air.  TJie  air  is  continually  obtaining  moisture  fnmi  tlicse  trcep,  and  will  any 
one  say  that  they  have  not  an  elfert  on  tlio  atnios])hero  in  the  way  of  Jiioistnre  ? 

Under  the  damp  atmosphere  lies  what?  Tho  iUhrh  from  the  trees — fallen  leaves, 
particles  of  shedcliug  bark,  Ac,  undergoing  a  sh)w  decay.  AVhen  a  cb-aj)  nf  waterfalls 
there,  it  is  held  as  in  a  spong<',indeiinitely  soaked  out,  absorbed,  cva]Kira ted,  or  liltenil 
thnmgli  it.  Tliat  l)ciiig  the  ease. — the  (huraying  verdun^  being  a  layer  of  sponge  lo 
contain  water,  and  tho  atmosphere  being  charged  with  moisture  abovo — these  two 
things  wiU  f|uickly  show  any  one  why  that  country  is  dainpcr  in  its  atnios])hero  and 
surface  than  it  w<mld  bo  ^^ithout  that  forest.  Now  let  us  go  downwuitl.  Home  rain 
falls  upon  that,  forest,  and  some  iinds  its  way  to  tho  spongy  mass  of  earth,  and  is 
retained  for  a  whil<»,  and  gradually  goes  down,  down,  down.    You  may  sav  that  the 


ceUs,  with  no  opening  to  l>o  seen  in  them,  and  tho  moisture  that  imsscs  into  them 
passes  in  on  tlio  principle  of  osmose  absorption,  and  that  tree  will  rot  remain  tnrgid. 
and  iu  the  highest  condition  of  health  unless  there  is  moisture  in  tho  earth  to  absorb. 
That  osmose  a bsoqition  ceases,  to  a  certain  extent,  whenever  tho  amount  of  moistiir^ 
falls  below  a  certain  ]»oint.    AVe  can  lind  forests  in  such  a  condition  tliat  in  manv 


which  gors  into  tli**se  trees,  and  wlii«h  is  essential  io  their  hejtlvhy  growth,  and  even 
life,  niur-.1  ultimately  all  conn^  from  the  atmosphere.  AVhether  the  tree  takes  it  from 
the  earth  throu;;h  th<»  absorbing  roor-surface,  or  dircrtly  from  the  air  tlii\)n'*^h  leaves 
and  bark,  il  still  mnsf  cromo  from  the  air  as  rain  or  dew,  or  as  invisible  gas.^  Anda^ 
tho  ]irehcjicp  of  tlu^se  trrt^s  necessitates  a  gieater  sn]>])ly  of  moistun*  fi-om  tlie  air  than 
would  be  nrcfssary  f(»r  an  heritage  crop,  so  if  trees  Jive  and  thrive,  their  very  existf ntr 
proves  that  a  iar;^i:r  sum  of  moisture  is  being  drposilcd  from  the  atniosx)h'cre  at  iliai 
l^oint  than  would  be  deposited  were  they  absent. 

Tho  remark  has  hctii  made  tliat  vcget^ition  does  not  lix  water.  Surely  this  is  ab 
error.  Tlie  growij^g  plant  is  but  a  laboi-jitory,  w]ien*in  the  inorganic  biniples  an* 
worked  over  inttMirganic  c«):npounds,  or  where  tho  inorganic  compounds  are  broken 
up  and  recombiued  nn(h*r  the  dominanco  of  that  mysteri<»us  x)rinciple,  tho  vital  fom*. 
Trees  are  making  ci;llulose,  liguine,  Bt«rch,  sugar,  oil,  resins,  gums,  &c.,  in  v.-hich  are 
tho  elements  carbrm,  hydrogen,  and  oxygen,  'i'hc  carbon  is  derived  from  the  c^arbouic 
acid  gas  of  the  atmosidiere,  while  the  hydrogt-n  ami  the  oxygen  come  mainly  from  tk 
water.  Here,  thtju,  in  the,  wood,  bark,  and  the  various  i)n)ducts  of  the  ve«yftativi' 
function,  the  tree  has  been  fixing  water  as  a  part  of  somi'  organic  Holi<l.  Tl7e  watw 
which  is  given  olV  in  the  ecmibustion  of  any  organic  substance,  has  once  l>een  incf!? 
water  before,  and  sm-h  combustion  may  be  regarded  as  tlie  undoing  of  tho  work  which 
the  vital  force  bus  <lone.  CcmsideriTig  the  i)art  which  the  moisture  of  tho  ntmosphoiv 
must  tak(^  in  all  forms  of  vegetation,  how  can  we  say  that  tho  larger  plants,  such  a? 
trees,  have  ''no  ap]»re<'iable  meteorological  inthnMice  f "  They  must  absorb  and  tbev 
must  excrete  imnit^ns*-  volumes  of  wat^T,  i.dsc  the  economy  of  their  cirenlation, uiwii 
whi<h  tin  i"  life  dr])ends,  wonhl  be  <lest.royed.  Tliey  must  use  a  great  deal  of  water  as 
an  ingredient  of  the  substances  which  make  up  their  mass;  and  all  tlilH -water  niibi 
ccMiie  from  the  at:uo.*-]>hei«\  In  the  lifivstory  of  a  tixu' is  found,  then,  a  liotter  argu- 
ment for  the  meteerogical  influeiiee  of  fort^st-s  than  you  can  lino  in  your  raiu-eauj:i*s. 

Mr.  E.  C.  I  la  the  Wily,  from  the  shinding  committee  on  vinoyardcnl- 
tore,  presented  quHean  elaborate  report  on  the  progress  and  condition 
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of  this  interest.  He  places  the  Concord  grape  first  on  the  list  for  hardi- 
ness and  general  good  qualities,  the  Perkins  second,  and  the  Cliaton 
third.  The  Perkins  is  compjo^atively  a  new  grape,  but  has  proven  itself 
hardy  and  a  most  prolific  bearer.  As  compared  with  the  Martha,  he  con- 
siders the  Perkins  better  in  every  respect,  being  earlier,  a  larger  berry, 
lai'ger  cUisters,  not  having  any  more  if  as  much  foxiness,  while  it  pos- 
sesses the  merit  of  being  absolutely  hardy  in  every  situation,  without 
any  protection.    As  to  the  profits  of  grape-culture,  Mr.  Hatheway  says : 

There  is  no  doubt  in  my  mind  that  5  cents  p«r  ponnd  wiU  pay  for  Concoixls  where 
^oo<l  culture  is  practiced,  as  this  variety  is  capable  of  producuig  on  an  average,  an- 
nually, fullv  twenty  pounds  per  vino,  without  detriment  or  injury  to  it.  Reckoning 
fiix  hiindrcH  vinos  to  the  acre,  planted  8  by  8  feet  apart-,  each  vino  carrying  six  canes, 
trained  to  wire  trellis,  each  cane  5  feet  in  lon^h — ^thns  planted,  pnined,  and  trained, 
the  Concord  will  produce,  at  the  above  prioe  of  5  cents  a  ponnd,  $680  per  acre.  Allow- 
ing ^00  as  interest  on  original  investment,  which  is  ample,  and  $100  per  annum  for 
cultivation  and  other  expenses  attending  marketing,  &c.,  loaves  $380  ret  per  acre. 
Where  is  the  land  farmed  in  com  or  other  products  that  wiil  produce  any  more  ? 

A  protracted  discussion  occurred  on  the  subject  of  the  iiiilurc  of 
the  fruit-crop  in  1873.  Mr.  Flagg  called  attention  to  a  report  made  to 
the  Warsaw  Horticultural  Society  in  relation  to  an  apple-orchard,  part 
only  of  which  was  in  blue-grass.  It  was  found  that  the  trees  which 
grew  in  blue-grass  were  not  killed,  but  came  through  in  tolerably 
good  condition,  while  those  in  cultivated  ground  were  killed.  It  was 
also  stated  that  at  Momence  and  elsewhere  trees  that  were  in  grass  were 
found  to  be  doing  better  than  those  that  were  not,  and  in  those  cases 
the  earth  was  several  degrees  cooler  than  where  it  was  bare  or  under 
cultivation.  Mr.  Galusha  also  alluded  to  this  report,  and  stated  that 
in  the  discussion  upon  it  the  committee  said  they  examined  the  trees 
that  were  killed,  by  digging  down,  and  they  found  on  the  south  side  of 
the  tree  where  the  sun  shone,  that  the  roots  were  dead,  while  on  the 
north  side  they  were  not.  They  attributed  the  injury  and  death  of  the 
trees  to  the  foot  that  the  soil  was  heated  and  became  too  hot  and  dry 
during  the  last  extremely  hot  summer,  and  thus  prepared  the  way  for 
the  death  of  the  trees  during  the  succeeding  severe  winter.  In  the 
blue-grass  they  also  dug  down  to  the  roots  and  found  them  uninjured. 
Admitting  this  to  be  a  fact,  he  cautioned  fruit  growers  against  laying 
too  much  stress  on  blue-grass,  as  such  a  summer,  followed  by  a  like 
severe  winter,  might  never  again  occur,  and  to  put  orchards  in  grass 
and  get  stunted  trees  would  be  bad  policy.  Mr.  Minkler  said  that  the 
injury  to  the  trees  was  attributable  to  the  excessive  drought  and  dryness 
of  the  soil  after  a  heavy  crop  of  fruit.  The  trees  had  exhausted  all  the 
moisture  and  there  was  nothing  to  sustain  them  in  the  winter,  and  the 
excessive  frost  then  coming  on  killed  them.  Those  that  had  borne  the 
heaviest  crops  were  most  exhausted.  In  reply  to  a  question  as  to  what 
caused  the  death  of  trees  in  the  nursery,  which  h^d  never  borne  fruit, 
Mr.  Minkler  said  that  one  variety  may  have  gone  to  rest  early  and  an- 
other variety  may  have  held  on  growing  until  late.  The  early  Rich- 
mond went  to  rest  early  and  came  through  safe  and  sound,  while  other 
varieties  going  to  rest  late  exhausted  the  moisture  and  were  killed.  Mr. 
Wier  said : 

In  hot,  dry  seasons,  oar  trees  do  not  grow  thriftily,  and  after  them  they  arc  moro 
liable  to  winter-kiUing,  Tvhich  we  attribute  to  the  severe  drought.  Per  «e,  of  course 
it  is  the  primal  cause,  but  the  drought  alone,  unless  much  mort^  severe  than  wo  have 
over  experienced,  would  not  cause  such  disastrous  results.  Wo  must  bear  in  mind 
Hiat  our  long,  hot,  dry  summers  aro  very  favorable  to  tho  generation  of  many  minuto 
noxious  insects,  particularly  leaf-destroy  uig  ones,  aswelijisotheranimal,  sporadic,  and 
l*iuij;oid  life ;  these  preying  upon  tho  leaves  at  tho  most  critical  time,  (July  and  Au- 
gust,) send  the  tree  into  tho  winter  in  a  feeble,  impoverished  condition,  particularly  its 
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roots.    lu  such  dry  and  hot  seasons  the  loaves  of  our  trees  swarm  with  lcaf-hopi>er8, 
leaf-licoj  (or  ajyhidesy)  and  \CTy  often  with  millions  of  leaf-feeding  niites^  or  acarL    I 
have  seen  a  young  nursery  of  tmia  of  tliousands  of  apidc-trees  without  one  iKjrfeet 
leaf  on  them  duripfj  July  and  August,  from  punctures  of  leaf -hoppers,  which  puncture 
the  loaves  with  their  heaks;  suck  their  vital  juices,  and  by  their  wounds  entirely  de- 
stroy the  digestive  organs  of  the  leaves.    The  aphidea  iiyured  them  in  tbo  same  way. 
Of  CLcariy  or  mites,  that  feed  upon  leaves,  there  appear  to  ho  hundreds  of  species,  all 
closely  allied  to  the  so-called  red  spider,  so  well  known  in  green-houses ;  these  api)car 
to  feed  entirely  upon  the  under  cuticle  of  tho  leaves,  which  is,  as  is  well  known,  the 
most  vital  part ;  they  not  only  gnaw  away  and  destroy  tho  under  portion  of  the  leaves 
in  patches,  hut  appear  to  smother  and  destroy  the  rest  by  covering  it  with  a  thick 
spidor-liko  web.    These  mites  are  almost  microscopic  in  size,  but  as  they  swarm  in 
countless  millions,  the  efiects  in  a  dry  summer  are  very  appreciable.    They  not  only 
do  great  damage  themselves,  but  their  woimds  and  punctiu*es  form  niili  for  tho  sponi 
of  destructive  fungi  of  various  kinds ;  these,  in  their  peculiar  seasons,  spread  with  tho 
greatest  rapidity,  and  quickly  destroy  any  vitality  that  may  bo  left  in  the  foliage,  and 
it  falls  to  tho  ground  leaving  our  fruit-trees  as  wo  often  see  them,  entirely  bare  of 
foliage  early  in  August.    AVhat  chance  is  there  for  such  a  tree,  be  it  over  so  nardy,  to 
pass  safely  through  our  severe  winters  f    Why  should  nofc  such  a  tree  bo  dead  in  its 
roots  the  next  spring,  even  if  there  was  no  severe  winter  ?    To  have  good  roots  ve 
must  have  mature,  fully  organized  leaves  to  build  them  up — no  leaves,  uo  roots;  weak- 
ened leaves,  weak  roots. 

Professor  Eiley  thought  the  meteorology  of  the  last  few  years  had  a 
great  deal  to  do  Tvith  the  destruction  of  the  trees.  Excessive  heat  and 
drought  had  been  experienced  for  two  or  three  years,  and  notwithstand- 
ing an  abundance  of  rain  fell  last  spriug,  it  was  so  violent  that  it  pene- 
trated the  ground  but  little.  Three  or  four  feet  down  there  was  not  a 
particle  of  moisture.  Wherever  the  cultivation  of  vineyards  had  been 
neglected  the  grounds  became  baked,  and  the  vines  greatly  suffered 
from  drought.  He  was  satisfied  that  the  excessive  drought  and  the 
severe  winter  wliich  followed  were  the  chief  causes  of  failure.  Mr.Flagg 
said  that  the  summer  of  1870  had  some  very  severe  drought  in  it;  that 
it  was  continued  through  the  fall  and  winter  and  into  the  following 
spring — an  excessively  severe  condition  of  things.  The  summerof  1871 
did  not  make  up  the  deficiency  of  moisture,  and  the  same  thing  wascon- 
tinned  through  the  winter,  and  into  the  spring  of  1872.  Following  np 
this  great  drought,  and  the  second  great  bearing  which  left  the  trees  in 
a  very  enfeebled  condition,  was  the  excessive  cold  of  last  winter.  Mr. 
McAfee  thought  one  branch  of  the  subject  had  been  neglected.  If  any 
force  is  brought-to  bear  on  an  animal  or  plant  that  is  against  it  in  na- 
ture, that  animal  or  plant,  to  resist  to  the  best  possible  point,  should 
have  its  full  vigor,  and  its  full  powers  of  life  and  resistance ;  and  if  that 
plant  is  in  any  way  weakened  or  enervated  by  anything  that  has  hap- 
pened to  it  recently,  it  is  incapable  of  undergowing  this  stress.  He 
continued: 

Now  look  at  our  seasons  for  a  few  yeai-s  past  in  Northern  Illinois.  Wo  shall  find  tliat 
for  tlueo  years  past  it  lias  suffered  from  droughts,  especially  last  fall,  and  ospedaUy 
during  tho  latter  part  of  tho  season,  when  the  buds  were  l)eing  perfected,  when  the 
stores  of  plant  nourishment  were  to  bo  laid  away— ^just  at  the  tune  when  the  plant  was  in 
jj,  flaccid,  drooping,  M-eakened  condition.  There  was  not  water  enough  to  malEe  its 
leaves  soft,  and  there  were  not  juices  sufficient  to  produce  tho  starch  which  must  be 
laiil  aside  for  plant-food.  Perennial  jdants  lay  away  tho  food  in  late  snmmer  and  faU. 
to  start  in  the  spiing;  and  if  you  cut  them  off  early  from  all  soinrces  of  uourishment, 
tliey  will  grow  for  awhile  in  the  spring,  perhaps,  but  not  long ;  they  must  have  that 
food  laid  u}).  Trees  in  a  condition  described  could  not  i)0S8ibly  store  this  food,  as  the 
osmoso  work,  which  is  gouig  on  from  cell  to  cell,  if  t  bore  Avas  not  turgidity  euongli  in 
the  plant,  could  not  take  i)lace  ])roi)erly;  tho  starch  granules  could  not  bo  bom,  and 
therefore,  tho  i)lant  would  die.  The  roots  wore  quite  dry  and  solid  until  the  frosts  of 
winter  came ;  there  was  not  a  particle  of  mud  to  imiiede  the  running  of  wagons  in 
our  section  of  tho  country.  I  believe  right  there  Lies  tho  cause  of  the  tronble  last 
winter.  It  was  a  different  thiug  to  killing  jdants  by  excessive  freezing;  40^  below 
mi^ht  have  killed  them,  when  28^  would  not;  but  !2S^,  when  the  plants  wore  in  such  a 
condition,  would  bo  enough  to  kill,  them. 


DIGEST^ OF   STATE  REPORTS.  389 

During  a  discussion  ou  the  subject  of  small  fruits,  Mr.  McAfee  stated 
that  the  tree-cricket  was  becoming  very  troublesome  to  cultivators  of 
raspberries  in  bis  section  of  the  State.  It  bores  the  canes  from  one  end 
to  the  other,  and  fills  up  the  orifice  with  eggs.  The  PhUadelphia  rasp- 
berry was  regarded  as  the  best  berry  for  profit,  but  as  there  is  a  spurious 
variety  in  market,  cultivators  were  cautioned  against  purchasing  canes 
from  any  save  well-known  and  reliable  nurserymen.  The  Turner  rasp- 
berry was  highly  recommended  by  Mr.  Galusha  and  Mr.  Nelson.  The 
berry  is  as  large  as  the  Philadelphia,  but  not  so  firm,  and  consequently 
not  so  good  for  market  purposes  5  but  for  family  use  it  is  all  that  could 
be  desired.  The  Clark  raspberry  was  regarded  as  a  failure  by  Mr.  Ga- 
lusha, who  had  plowed  up  his  vines  and  planted  other  varieties  in  its 
place.  Of  the  Herstine  raspberry.  Dr.  Fumess  said  it  was  the  most 
valuable  and  desirable  variety  he  had  ever  grown.  The  color  and  size 
of  the  berries  are  similar  to  the  Philadelphia,  but  it  is  even  more  pro- 
ductive than  that  variety.  For  a  large-sized  berry  he  stated  that  he  had 
never  seen  its  equal. 

Professor  C.  V.  Riley  read  an  interesting  paper  on  the  subject  of  ento- 
mology, the  conclutyng  portion  of  which  was  devoted  to  an  explanation 
of  the  habits  and  depredations  of  the  grape  Phylloxera.  After  alluding 
to  former  researches,  he  said: 

Last  fall  Professor  Planchon  spent  a  month  in  this  country,  and  all  my  previous 
conclusions  ^vere  verified  hy  what  ho  found  here.  First  of  all,  vre  have  on  the  leaves 
of  some  of  our  varieties  of  vines,  especiaUy  on  those  belonging  to  the  liipaiiay  a  gall 
or  excrescence,  ou  the  imdor  side  of  the  leaf,  which  sometimes  covers  the  leaf.  If  wo 
examine  them  wo  shall  find  that  there  are  a  great  number  of  pale-yellow  eggs  in  each, 
with  a  dark-yellow  mother-louse.  Sometimes  you  will  find  not  less  than  a  thousand 
of  these  eggs  in  a  single  gall.  Every  one  of  these  produces  a  louse.  Each  one  of 
these  lice  is  a  female,  and  is  capable  of  forming  new  gaUs  by  puncturing  the  leaf  with 
its  proboscis.  The  young  louse  crawls  and  forms  a  new  gall  without  impregnation.  It 
increases  until  it  becomes  like  its  mother  in  size,  and  is  soon  surrounded  by  five  or  six 
himdred  or  a  thousand  eggs.  Now,  if  from  a  single  mother-louse  a  thousand  e^gs  are 
obtained,  in  five  generations  the  number  of  lice  will  foot  up  one  thousand  bilhons  of 
individuals. 

This  gall  form  is  but  a  transient  form.  Three  or  four  years  ago  it  was  most  abun- 
dant, especially  on  the  Clinton ;  last  year  it  was  more  on  the  Taylor  and  Delaware  than 
on  the  Clinton.  This  year  it  has  scarcely  been  seen.  As  I  said,  it  is  only  a  transient 
form,  the  true  being  the  root  form  or  radicicloaa.  On  the  roots  they  collect  in  little 
companies,  and  cause  by  their  punctures,  not  gaUs,  but  swellings  of  the  roots.  The 
moment  tlio  lice  have  done  their  work  and  begin  to  leave,  these  swellings  will  shrink 
up  and  the  roots  decay  and  fall  off.  So  it  is  with  the  large  roots,  and  the  lice  we  find 
on  the  roots  arc  always  tuberculous.  The  gall-inhabiting  form  exists  only  in  the  wing- 
less female  sex ;  but  on  the  roots,  about  as  early  as  July,  you  will  find  winged  individ- 
uals appearing.  This  root  form  presents  ua  with  individuals  of  both  sexes.  In  the 
male  the  body  is  shorter  than  in  tlie  female.  In  July,  and  all  along  after  then,  they 
are  becoming  winged  insects.  These  insects  spread  over  the  ground— wingless  and 
winged — they  also  crawl  along  the  roots  under  ground.  The  winged  female  is  always 
burdened  with  from  three  to  nve  eggs.  These  £w  eggs  are  probably  deposited  in  the 
fuzzy  matter  of  the  vine.  So  that  you  see  the  insect  can  be  transported  either  in  new 
vines  or  on  cuttings.  This  will  explain  how  it  was  introduced  into  France  some  ten 
years  ago,  or  perhaps  longer.  The  winged  insect  also  flies,  and  deposits  eggs  in  neigh- 
boring vineyards.  **  •  *  While  *he  insect  is  on  the  small  roots  the  evidence  of 
their  work  is  less  conspicuous,  but  as  the  roots  waste  away  the  symiHoms  become  more 
acute,  and  at  this  stage  of  the  disease  the  lice  have  generally  left.  A  small  number  of 
root-lice  produce  no  serious  eftects  on  the  vine ;  it  is  only  when  they  are  numerous  and 
cause  not  only  the  fibrous  roots,  but  even  the  largo  roots,  to  waste  away,  that  the  dis- 
ease becomes  serious. 

As  a  remedial  or  preventive  measure  I  have  urged  grafting  of  the  more  tender  vari- 
eties on  roots  of  those  that  are  stronger.  Most  of  our  native  varieties  are  strong,  and 
the  tougher-rooted  varieties  resist  the  punctmx)  of  the  louse  more  than  the  others  do. 
*  *  *  The  disease  is  in  the  form  of  little  cancerous  spots  which  cause  the  spota  to 
rot.  Yon  may  imagine  how  little  the  true  nature  of  this  disease  is  understood  when  I 
say  that,  notwithstanding  all  that  has  been  written  for  the  last  three  years,  thousands 
and  ^thousands  of  francs  have  been  spent  in  France  to  find  a  remedy.    I  am  happy  to 
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sny  th.'it  wo  now  liiivo  vrhat  wc  think  is  a  roniody — this  is  the  TtiAnlphidc  of  carbon. 
Tlii^  irmcdy,  so  far,  has  proved  i'fVooinal  in  killing  the  lire.  It  is  a  vory  volatilo 
liiinid.  :ind  is  ]>ut  in  thiH-<*.  or  four  holca  luonnd  the  vine.  Tho  holes  arc  8topi>ed  up 
iai)idly,  and  the.  vapor  from  it  oarhonizos  the  insect  and  docs  not  hurt  tbe  vine. 

]Mr.  J.  11.  Gai^toii,  ot*  Xormal,  III.,  fiirnislied  the  following  history  of 
tbe  Snyder  blackberry: 

It  was  fonnd  <;iro\vin«;  wild  on  Heiny  Snyder's  fa nn,  near  La  Porte,  Ind.,  in  li'iA.' 
lie  ]»I;;nTed  ii  in  his  garden,  where  it  lias  iKM'n  f^rowing  and  lU'cdncfuLf  Cue,  Incioiu 
heriics  <very  y<'ar.  About  the  year  iKiO  the  La  l*ono  Iloiiieultiiral  Society  rcconi- 
nientled  it  as  the  best  berry  kno^ni  to  th<*ni,  and  nanie<l  it  the  Snyder.  I  have  fruited 
it  the  last  three  years  with  perfect  success.  While  the  last  winter,  luider  the  same 
condition^!,  the  Kittatiiniy  was  killed  to  the  «jjronnd,  tho  §nyder  prcKliicod  a  fnll  crop; 
many  of  t  he  terminal  l)U<is  bloom<Hl  and  pro<lnced  fruit.  \\c  claim  lor  it  tho  following 
<[uali<ics:  Orfat  hardiness  ami  productiveness,  (has  not  winter-killed  for  twenty-two 
ycais,)  line  Uavor,  and  no  hard,  sour  core,jso  <'oiiimon  to  other  varieties;  Btrong,  upright 
canes,  with  short,  stout  laterals;  ripenin*^  itJi  tcnninal  buds  i>erfcctly;  sheds  it  ie&ves 
early  and  clean;  the  folia<i:e  is  a  dark,  rich  greeii;  the  canes  have  oiily  lialf  asmaoy 
thorns  a8  Kittatinuy,  and  t  hey  arc  so  nearly  straight  they  do  not  hold  tho  clothes  of 
the  ])iekcrs:  tin*  color  of  the  beny  is  a  jjjlassy  black,  anil  when  it  is  black  it  is  ripe. 
In  sizi^  ii  is  about  tiie  same  aii  Kittatinuy,  but  is  one-eighth  shorter,  and  ripeiu 
om)  we(^k  earlier.  The  bloom  is  nearly  all  out  at  one  time,  consequently  tlio  harvest 
is  short,  the  berries  being  picked  in  from  lift  ecu  to  twenty  days. 

Thi8  report  also  eoiitaiiiR  the  proceedings  of  the  seventh  annual  meet- 
ing of  the  Northern  Illinois  Ilorticnltiiral  Society,  held  at  Sterling,  in 
January,  1871,  and  many  essays  and  addresses  on  topics  of  interest  to 
the  farmers  and  tho  fruit-growers  Of  the  West,  but  the  limited  space 
allowed  to  these  reviews  forbids  further  quotations. 

IOWA. 

The  annual  report  of  the  Iowa  State  Agricultural  Society  for  the  year 
187ii  fills  a  well-printed  volume  of  500  pages  and  upward.  It  contains 
the  ])roceedings  of  the  September  meeting  at  Cedar  Rapids,  and  the 
meeting  of  the  society  at  Des  Moines,  January,  1873;  detailetl  reports 
of  the  treasurer  and  secretaiy,  showing  financial  oi>erations  forthe  j'ear; 
reports  of  awarding  committees  of  the  nineteenth  State  fairj  abstracts 
of  reports  of  county  and  district  agi'icultural  societies;  essays  on  varions 
subjects;  reports  of  discussions,  and  statistics  of  lines  of  i^ilroads  doiug 
business  in  Iowa,  showing  principal  commodities  carried  East  and 
West,  &:c. 

In  his  introductory  reiwrt  the  secretary'  gives  a  detailed  statement  of 
the  condition  and  yield  of  the  principal  crops  of  the  State.  The  aver- 
age yield  of  corn  varies  in  different  localities,  from  25  to  75  bushels  pe 
acre.  ^.lany  fields  produce  as  high  as  105  bushels  per  acre.  Twenty- 
six  counties  are  estimated  as  averaging  from  25  to  40  bushels  per  acre; 
thirty-two  counties  between  40  and  50  bushels,  and  twenty-four  conn- 
ties  i)etweeu  55  and  G5  bushels  per  acre.  The  general  average  of 
eighty-two  counties  is  over  50  bushels  per  acre.  In  1871  the  com  area 
of  the  State  was  (estimated  at  2,500,000  acres,  and  the  total  crop,  with 
an  average  of  40  bushels  per  acre,  at  100,000,000  bushels.  In  the  year 
1872  only  ten  counties  report  any  decrease  of  area,  loss  from  late  spring 
rains,  grub-worms,  or  other  causes,  and  these  were  limited  in  extent, 
while  the  majority  of  the  newer  counties  report  the  average  largely  in- 
creased. Basing  his  statement  on  the  ratio  of  increase  as  established 
by  the  four  preceding  years,  the  secretary  estimates  the  number  of  acres 
devoted  to  this  crop  in  the  year  1872  at  2,633,801,  which,  at  an  average 
of  55  bushels  per  acre,  produced  the  enormous  amount  of  144,864,005 
bushels  ot  corn.  The  supply  was  greatly  in  excess  of  the  demand,  and 
*he  consequence  was  that  corn  and  pork  were  lower  than  for  several 
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years  past.  Largo  quantities  of  the  former  were  consumed  for  fuel, 
Avhich,  at  from  15  to  18  cents  per  bushel,  was  found  to  be  cheaper  than 
wt)04l.  Thirty-three  bushels  make  one  ton  of  com,  which,  at  17  cents 
per  biislu'l,  would  bo  worth  $5.01  per  ton.  For  heating  purposes  one 
ton  of  corn  i8  reckoned  as  equal  to  one  cord  of  hanl-wood  at  $8.50  per 
cord,  a  dillVrence  of  almost  one-fourth  in  favor  of  the  former. 

An  unusually  large  surface  of  new  ground  was  sown  to  wheat.  In 
some  of  tlie  southern  counties  the  area  was  slightly  decreased  from  ap- 
prehensions of  an  incursion  of  chfnch-bugs.  The  crop  was  harvested 
and  secured  in  good  condition.  In  Shelby  County  a  fanner  raised  on 
81  acres  1,900  bushels,  and  sold  it  for  an  amount  sufficient  to  pay  for 
an  entire  quarter-section  of  land.  Six  counties  report  an  average  of  25 
bushels  to  the  acre;  fourteen  counties  an  average  of  20  to  22;  eleven  an. 
average  of  18;  twenty-one  an  average  of  15  to  17;  ten  an  average  of 
1(5;  nine  an  average  of  12 ;  nine  an  average  of  10 ;  and  two  an  average 
of  8,  or  a  general  average  of  over  15  bushels  per  acre.  Taking  into  ac- 
count the  increased  production  or  average  in  the  eighty  counties  report- 
ing, and  the  unprecedented  area  of  new  lands  converted  into  wheat*- 
llelds  in  the  northwestern  counties,  the  secretary  thinks  the  product  for 
1872  may  safely  be  said  to  exceed  40,000,000  bushels. 

Increased  attention  is  being  paid  by  the  farmers  of  this  State  to  the 
improvement  of  cattle.  All  the  counties,  with  only  three  excei)tions, 
report  the  importation  of  choice  breeds ;  and  a  general  awakening  to 
the  importance  of  securing  better  breeds  both  for  beef  and  the  production 
of  milk  seems  to  prevail.  Short-lioms,  Devons,  Jerseys,  and  Ayrshires 
have  been  largely  introduced,  and  are  giving  great  satisfaction.  An 
increased  attention  to  the  rearing  of  sheep  is  also  reported  in  eighteen 
counties ;  thirty-eight  indicate  less  attention,  decrease,  or  Jotal  abandon- 
ment of  the  interest;  thii'ty-one  show  imi)ortations  of  Cotswohl,  Leicester, 
or  Southdowns,  and  in  many  localities  the  indications  are  that  sheep 
will  become  one  of  the  recognized  branches  of  fanning  in  Iowa.  The 
State  has  eighty-five  woolen-mills,  with  a  capacity  o£  196  sets  of  cards. 
The  number  of  sheep  returned  in  1872  was  521,820,  valued  at  81,505,478. 
The  entire  wool-clip  for  this  year  was  estimated  at  1,500,000  pounds. 

The  secretary  speaks  at  considerable  length  of  the  depredations  of 
insects  and  other  vermin.  In  June,  reports  from  Johnson  County 
stated  that  myriads  of  army- worms  {Leucama  unipuncta)  were  sweeping 
the  meadows  clear  of  every  spear  of  grass ;  at  night  they  would  gather 
in  piles  of  millions,  perhaps  for  warmth,  and  during  the  day  would 
spread  themselves  forth  and  make  clean  work.  In  Louisa,  Van  Buren, 
A\  apello,  Jeti'erson,  Muscatine,  Jasper,  Washington,  Iowa,  Adams,  &c., 
many  timothy-meadows  were  destroyed,  and  left  as  if  scorched  by  fire. 
In  Cedar  Township,  Muscatine  County,  *' hundreds  of  acres  of  grass  were 
literally  eaten  up.''  The  chinch-bug  did  much  damage  to  wheat  in 
Jolmsun,  Van  Buren,  Wapello,  Muscatine,  Lee,  Adams,  Washington, 
Warren,  Marshall,  Appanoose,  Decatur,  &g.  In  Lee  County  the  Hessian 
ily  did  some  damage  to  the  wheat-crop.  Immense  damage  was  done  to 
growing  vegetation  in  various  sections  of  the  State  by  the  gri^b-worm. 
Clarion  and  Lucas  Counties  suffered  severe  losses  to  valuable  grape- 
\  ines  from  a  dark-brown  beetle,  three-eighths  of  an  inch  long,  probably 
the  Bostricus  Incandatus,  It  bores  into  the  vines  mostly  at  the  joints, 
and  devours  the  pith  and  some  of  the  wood.  Many  large  and  valuable 
vines  were  destroyed.  In  June  the  apple,  cherry,  and  plum  trees  in 
the  vicinity  of  Keokuk  were  greaUy  damaged  by  an  insect  resembling 
in  shape  and  size  the^  potato-bug.    It  is  ol^  audar^-gi^ayi^colory  and.  was 
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found  on  the  limbs  of  the  trees.    They  girdle  the  large  limbs,  cut  off  tbe 
young  shoots,  and  spoil  the  shape  of  a  tree  in  about  one  day. 

Stock  suflered  considerably  from  various  diseases.  The  epidemic 
among  horses  i)revailed  in  rather  a  mild  form,  and  while  ^ut  few  fatal 
cases  are  reported  none  seem  to  have  escaped  the  coutagion.  Neai 
Moulton,  Appanoose  County,  over  one  hundred  head  of  cattle  died  from 
a  disease  supposed  to  be  Texas  fever,  communicated  through  droves  of 
cattle  brought  from  the  Southwest,  and  fed  in  that  neighborhood.  Tbe 
mortality  among  swine  was  unusually  great.  In  every  part  of  the  State 
and  at  all  seasons  hogs  died  in  defiance  of  what  seemed  judicious  care, 
and  in  conditions  of  no  care  at  all.  Losses  of  one  hundred  or  more  by 
a  single  individual,  or  in  a  circumscribed  neighborhood,  were  frequently 
reported.  % 

The  nineteenth  annual  fair  of  the  society  was  held  at  Cedar  Eapids, 
commencing  on  the  9th  and  ending  on  the  13th  day  of  September.  It  was 
largely  attended  by  the  people  of  the  State,  and  in  every  respect  moie 
successful  than  any  which  had  preceded  it.  The  receipts  from  all 
sources  were  818,691.  Fifty  per  cent,  of  this  amount  was  paid  in  pre- 
miums. In  his  opening  address  before  the  fair,  President  John  Scott 
gives  the  following  account  of  the  introduction  of  blooded  cattle  into 
the  State  by  Mr.  Oliver  Mills : 

Fifteen  years  ago  lie  (Mr.  MiUs)  settled  in  Cass  County^  Iowa,  then  "but  sparsely  popn- 
latod,  and  with  largo  quantites  of  verj" 'superior  grazmg-lauds,  open  as  public  com- 
mons, with  the  intention  of  feeding  cattle.  He  exi)ected  to  purchase  a  large  propor- 
tion of  his  stock  from  tho  people  of  that  s(>ction,  and  nis  first  act  was  to  distribnte 
twelve  valuable  thoroughbred  short-horn  bulls  among  these  people  free  of  cost.  Mait 
the  result :  from  this  single  act  of  one  man  with  foresight  and  liberalty  tho  whole 
Nishnebotany  can  boast  of  the  finest  grade  of  cattle  in  Iowa  to-day,  aud  have  received 
for  years  an  addition  to  their  revenues  scarcely  to  be  estimated. 

Let  me  give  an  example  in  illustration.    In  April  last  Mr.  Mills  sold  six  liigh-grailfl 
steers  of  his  own  breeding.    One  of  these,  only  thirteen  mouths  old,  weighed  1,375 
pounds,  and  brought  him  $80.    Five  others,  two*  years  old,  averaged  1,550  pounds,  and 
sold  for  $97  each.    A  lot  of  three-year  old  steers,  sold  about  the  same  time,  weighed 
2,050  i)ouuds  each,  and  brought  $123  per  head.    But  perhaps  tho  best  illustratioa  \k 
found  in  the  exx)erience  of  Mr.  Mills*  son,  who  bought  a  bunch  of  yearlincs  in  Seo-i 
tember — half-bloods— costinj'  only  some  $16  each,  and  weighing  on  the  10th  of  J 
following  an  average  of  1,350  pounds,  and  selling  for  $G6.50  per  head.  I 

AVhile  a  few  mon  were  doing  business  in  this  way,  what  was  tho  course  of  the  aver- 
age Iowa  farmer?  Your  neighbors  and  mino  were  selling  two-year  old  steers,  full-fed. 
tlie  common  stock  of  this  count-r^^,  at  less  than  $47  per  head,  making  a  diftercnce  t« 
them  and  the  country  of  moi*e  than  $50  i)er  head  in  favor  of  blood  au>uo.  Now  mor 
tiply  this  by  the  number  of  cattle  marketed  annually  by  our  farmers,  and  we  have  the 
astonishing  result  of  two  hundred  times  $50,  equal  to  $10,000,000  per  annum,  whiei 
depends  upon  tho  conduct  of  our  Iowa  farmers,  and  which  ai-c  gained  by  their  wisdom 
or  lost  by  theii'  folly  in  one  branch  of  industi^  alone. 

In  an  address  delivered ''^;)efore  the  January  meeting  of  the  direc 
of  the  society,  held  at  Des  Moines,  President  Scott  urges  the  devi 
inent  of  the  resources  of  the  State  by  the  encouragement  of  immigra- 
tion and  the  building  up  of  home  manufactories.    He  says : 

The  great  need  of  Iowa  at  present  is  a  development  of  her  resources,  and  an  iucxetf 
of  population  and  wealth  consequent  thereon,  to  bo  mainly  brought  about  by  encoor 
aging  manufactures  here,  thus  biinging  the  consiuner  and  the  producer  side  by  sidf, 
and  nolving  forever  this  vexed  question  of  transportation  of  bmlky  products  of  little 
value.    What  are  tho  facts  ?    Wo  export  hides  and  import  leather,  i>ay  freights  hoti 
ways.    WhUe  Jlax  is  a  cheaj)  and  abimdant  product,  we  pay  for  its  cultivation  at  a 
distance,  l^iru  the  com  that  would  feed  the  manufacturer,  and  import  our  linseed-oiL 
Wo  exi)ort  rags,  waste  other  valuable  material,  bum  straw,  and  import  large  quanti 
of  paper.    We  oxpoi-t  wool  and  import  it-s  products,  burn  com,  and  pay  neic^ti  Iwn- 
ways.    AV^  export  cattle  and  hogs^in  large  quantities,  and  impoi-t  lard-oil,  canaLeSyj 
soaps,  hair,  diied  beef,  cured  hains,  cured  meat^,  i)aying  msight  both  ways,     t.^^ 
samples  of  sirup  and  sugar  hero  before  us  that  are  grown  from  our  soil  and  mai 
tured  at  a  profit,  Ave  exhaust  our  soils  to  raise  wheat,  give  one  bushel  for  mori 
another,  and.buy,thc  Cuban  article,  supporting  tho  luxury j)f  the  ship  o^mor,  the  ^ 
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of  the  importer,  tlio  railway  kiug,  the  army  of  middle-men,  great  and  small,  while  onr 
lands  that  wo  know  will  produce  sorghum  and  imphee,  and  that  we  believe  will  raise 
the  best  article  of  sugar-beet,  is  annually  sold  for  unpaid  taxes.  We  buy  Ume,  cement, 
stucco,  land-plaster,  lire-clay,  tire-brick,  tile,  and  all  kinds  of  pottery  and  earthen- 
ware, with  millions  of  dollars'  worth  of  I'aw  material  under  our  feet.  With  all  our 
iiiilk-prodiict  we  do  not  make  the  cheese  we  eat,  and  for  lack  of  proper  manipulations 
much  of  the  so-called  butter  we  ship  rates  in  market  as  an  axle  grease  of  poor  quality. 
We  import  starch  at  heavy  expense,  use  coVn  for  fuel,  and  leave  potatoes  to  rot  in  the 
ground.  We  expend  annually  hundreds  of  thousands  of  dollars  for  canned  fruits, 
vegetables,  and  x)ickle8,  burning  our  com  to  cook  that  canned  at  Elgin,  Benton  Harbor, 
ami  Yarmouth.  We  buy  our  cooperage,  sash,  doors,  blinds,  tubs,  pails,  baskets,  and 
above  all  our  agricultural  implements,  at  enormous  cost,  pay  the  pettifoggers  for  fore- 
closing mortgages  to  pay  our-indebtodnoss  on  all  of  them,  and  then  utter  jiitiful  wails 
about  hard  times. 

The  panacea  for  all  the^e  ills  is  to  be  found  in  tanneries,  oil-mills,  paper-mills,  woolen- 
mills,  meat-packing  and  curing  houses,  ^lue-factories,  cheese-factories,  butter-factories, 
candle-factories,  sugar-factories,  lime-kilns,  plaster-mills,  potteries,  manufactories  of 
canned  goods,  pickles,  wooden-wai^es,  cooperage,  and  the  multitude  of  agricultural 
implements.  We  want  all  these  that  wo  may  get  the  articles  we  consume  at  less  cost, 
that  their  producers  may  consume  our  surplus  food  at  better  prices  to  us  and  less  cost 
to  them  than  it  must  bear  to  othei*s  like  them,  who  use  it  at  a  distance. 

Mr.  Pbineas  Caldwell  contributes  a  valuable  paper  on  tbe  subject  of 
sorghum  and  its  production  in  Iowa.  He  gives  tbe  total  area  devoted 
to  the  cultivation  of  this  crop  in  1871  at  40,000  acres.  This  he  values 
at  $68.13  per  acre,  givmg  a  total  of  $2,725,200  for  tbe  entire  crop.  Mr. 
William  Smay,  of  Storj^  County,  seems  to  be  the  only  person  in  the 
State  who  has  succeeded  in  making  sugar  from  this  cane.  He  has  made 
large  quantities  the  past  three  or  four  years.  Mr.  Caldwell  has  used 
two  baiTcls  manufactured  by  him  and  speaks  very  highly  of  it.  It  does 
not  color  tea  or  coffee  in  the  least.  The  molasses  is  made  in  a  pan  so 
arranged  that  all  the  scum  can  be  removed.  Sometimes  the  molasses 
granulates  in  a  few  days }  again,  it  may  require  from  one  to  six  months. 
He  regards  the  Otaheitan  as  the  only  variety  that  will  certainly  make 
sugar.  The  yield  is  from  six  to  nine  pounds  of  sugar  per  gallon  of 
sirup.  The  following  is  given  as  a  fair  average  of  the  cost  of  cultivat- 
ing this  crop :  Plowing  and  harrowing  one  acre,  $2.50;  planting  and 
hoeing,  $4;  stiipping,  cutting,  and  hauling,  $6;  rent  of  land,  $4;  cost 
of  manufacture,  $22.50;  total,  $39. 

Placing  the  sirup  at  the  low  estimate  of  60  cents  per  gallon,  and  the 
yield  at  100  gallons  per  acre,  which  is  regarded  as  a  very  moderate 
estimate,  it  leaves  a  profit  of  $11  per  acre.  Mr.  Smay  reports  a 
clear  profit  of  $82.50  on  sirup  from  two  and  one-half  acres,  and  adds : 
"  I  expect  to  do  better  than  this.  I  will  make  from  five  to  seven  pounds 
of  sugar  to  the  gallon,  and  have  more  than  enough  sirup  left  to  pay  for 
separating  it." 

Mr.  E.  W.  Skinner,  of  Sioux  City,  gives  the  following  directions  for 
planting  and  cultivating  Chinese  8ugai>cane,  and  the  manufacture  of 
sirup  therefrom : 

Plant  early,  that  the  Bced  may  fall  in  moist  earth ;  avoid  weedy  land ;  plant  as  soon 
after  plowing  as  may  be,  so  that  the  cane  wiU  have  eqnal  chance  with  the  weeds. 
Sorghum  requires  more  nearly  the  treatment  of  the  grasses  in  planting  than  cereals. 
It  should  be  planted  before  com,  and  covered  light.  It  will  stand  more  frost  and 
freezing  than  com,  and  if  cut  down  by  an  early  frost  it  will  sta^t  again  if  the  roots 
are  not  injured,  though  it  is  best  to  nip  off  the  frosted  leaves  by  hand.  Seed  should 
never  be  planted  without  first  being  tested  by  sprouting.  Cultivation  should  be  com- 
menced as  soon  as  the  plants  are  well  out  of  the  ground,  and  must  be  thorough  while 
the  ])lants  are  smaU.  Late  cultivation  must  be  avoided.  Harvesting  varies  with  sea- 
sons and  varieties ;  the  best  sirup  is  made  from  cane  not  fuUy  ripened.  As  soon  as 
niuturcd,  cut,  pile,  and  cover  with  leaves ;  never  aUow  it  to  stand  after  maturity  in 
<>ounection  with  the  roots.  The  best  time  to  work  is  when  the  cane  is  ripe,  but  with 
])roper  piline  and  covering  it  may  be  kept  for  weeks  without  spoiling.  Early  frosted 
cane  should  be  worked  at  once.  The  great  impediment  to  success  is  the  want  of  good 
seed.    To  get  the  best,  seed.fihould  be  piocured.£ix>m  every  field,  of  rii>ened  cone  thtf^ 
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.vieMs  iiUU /[gallons  of  simp  per  acre.  Tlicy  niny  be  koi>t  good  and  fresh  fortbrcoor 
jr<iiir  yc'jii-s,  :iih1  avLh^ii  a  good  yiiildiiig  licld  is  futiiid  a  supply  bhoiilcl  }ye  gathered  and 
(rnrcliilly  saved  for  llio  liitiire. 

In  Avoikiujr,  tlie  lirM  tliiuj;  to  bo  doue  is  to  Bclecl.  good  and  eflioient  iHachiiiory,  and 
to  have  if  v.i  11  nrraiigctl.  The  lirst  cost  of  good  apparatus  is  givatcr  thun  that  of  a 
poor  HrticU*,  ijut  the  dilltTeiice  is  kooii  iiiado  np  by  ilie  iiicroaiseil  profit  of  workiugit. 
'J'he  arcli  and  cbiiuiit-y  to  tbo  evaporat«»r  bbould  bo  «o  coiiKtructed  as  to  insure  a  good 
i1r:iii;;Iii .  ^\'lR•Il  the  juice  is  placed  iu  tho  eva|K>rator,  it  should  at  once  he  brought  to  a 
lirisk  iMuling;  if  boiled  slowly,  the  giuiiuiiu^  matters  will  not  be  separated,  but 
luore  thoroughly  incoq>orated.  The  scum  Khould  all  Ihj  saved  carefully.  The  liret  tJiat 
rises,  the  green  scum,  should  be  jdaced  by  itricll'  and  fed  to  the  stock.  The  lighter 
scuui;  or  that  which  rises  toward  the  battk  end  of  the  iniu,  should  bo  put  into  a  baircl 
and  when  cool  skimmed  again,  and  th<'n  i)ut  into  tlitf  evaporator  and  rcboileil,  wiiLa 
small  aihlition  of  Juice.  From  the  washings  and  skimmings  of  tliis  scum  an  abuudact 
supply  of  vini'gar  may  Ijc  made.  The  evaporator  should  always  be  covered,  for  if  leit 
exposeil  to  the  sweep  of  col<l  currents  of  air,  it  will  gicatly  retard  the  evai>oratioi). 

hfalt  is  the  best  an<l  most  convenient  purilier.  It  acts  the  same  as  blood  iu  coagulat- 
ing impiuities;  it  also  (corrects  the  acid  taste.  Usually  one  tcacupful  to  a  barrel  of 
juice,  mixed  before  it  is  jujt  into  the  eva]>orator;  in  clear,  good  juice,  one-half  that 
tpumtity.  For  sonr  jniee,  sah:ratus  is  preferable  to  lime,  as  it  does  not  color  the  sinip. 
Tln^  exact.  <iuantity  to  be  used  can  only  bo  detennined  by  the  use  of  litnuis-pain'r: 
ordinarily  a  teaspoonful  in  a  barrel  of  juice  is  suiiicient.  Go(kI,  sweet  caue,  worked 
at  t'lie  proper  time,  will  not  recpiire  any  saleratus,  but  any  juice  will  bo  liuproved  by 
the  use  of  salt.  I'uel  is  a  most  impoitant  item,  and  hay  may  be  used  with  the  very 
best  results;  it  makes  a  strong  blaze,  does  not  require  any  more  attending  tlian  wood, 
and  to  my  mind  solves  the  problem  of  reducing  sorghum  on  the  prairies. 

The  i'ollow'inp:  rcvsnlts  of  oxpcrimeuts  witb  crops  iu  Bcott  County  were 
communicated  by  Mr.  Johu  Jjong: 

Kahly  CimiKAX  wheat — TweUc  mna. — Tlie  ground  was  in  corn  last  yeor.  In 
spring,  as  soon  as  the  ground  was  in  good  order,  wo  cut  the  stubble,  plowed  six  inclies 
deep,  haiTowed  twice  befon^  sowing,  twice  after,  sowed  with  drill  on  10th  of  April, 
two  bushels  iKjr  acre,  and  rolled  it ;  cut  with  the  Marsh  harvester.  Yield,  25  husb^k 
per  acre.    Total  yield,  'MO  bushels. 

Baklky— 67j/cfN  acn-H. — The  ground  pi-rpared  same  as  for  wheat.  Sowed  on  lOtb 
day  of  April,  with  drill,  two  buslK^ls  per  acre  :  cut  with  McCormick  reai)er.  The  crop 
was  so  heavy  that  it  lodged  badly.  Owing  to  heavy  rains  the  gi'ain  was  discolorra. 
Yield,  ;Ji>^  bushels  ])er  acre.    Total  yitdd,  C30  bushels. 

Swedish  oats — Twelct-  acrva. — CI  round  prepared  same  as  for  wheat.  hM>wed  on  llif 
22i\  day  of  Ajn-il,  with  drill,  two  bushels  per  acre.    Yield  TjO  bushels  per  acre. 

Potatoes— >S<>  acnH. — The  ground  was  iu  corn  last  year.  Wo  cut  the  stalks,  raked 
and  burned  them ;  ]>lowed  tight  inchi's  deep  on  the  ::^t>th  of  April,  harrowed  tvthte, 
marked  three  feet  each  way.  l\»tatoes  cut  to  one  eye  in  a  set ;  planted  three  sets  in  a 
hill;  covered  with  a  hoe;  harrov/ed  twice  just  as  they  weiv  coming  tlii-ough  tlie 
ground  ;  cultivared  live  times;  dug  with  a  fork.     Yield,  241  bushels  per  aere. 

Corn — J'hrtt/-t<ix  ann*. — Stubble-ground;  luiuled  twelve  loads  of  manure  to  the  acre: 
])lowed  half  iii  the  fall  ami  hidf  in  the  spring,  nine  inches  ded]>.  Fall  ])lowiug,  culti- 
vated oiu'c  ;  harrowed  twice.  Spring  plowing,  haiTowcd  twice.  Marked  three  fee? 
ami  ten  iuithes  each  way  ;  planted  four  gnuns  to  the  hill ;  planted  from  tlio  5th  to  tin* 
'.:10th  of  May  ;  liaiTowe(l  once  just  as  it  waa  coming  thror.gh  the  gnuuid ;  cultivated 
throe  times  with  double  cultivator.  Yi^'ld,  75  bushels  per  acre.  Total  yield  3,45u 
bushels. 


\ 
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The  trau.s;ictii)ii.s  of  the  Kansas  State  Board  of  Agriculture  lor  the  year 
1872  contains  the  special  i-eport  of  Mr.  Allred  Gray,  the  secretary;  the 
proceedings  of  the  board  embracing  a  report  of  the  annual  exhibitioB 
held  atTopeka  in  September  of  this  year;  reports  of  district  and  county 
organ izatioTis.  with  a  synopsis  of  awards,  and  a  general  review  of 
condition  and  progress  of  these  societies;   prize  essays  and  practi 
papers,  enibiacing  a  vast  amount  of  useful  information  on  subj< 
relating  to  agiioultrire  and  the  mechanic  arts;  a  paper  explanatory  oi 
the  Department  of  Science,  a  society  which  has  been  made  a  co-ordiuate 
branch  of  the  State  Board  of  Agnculture;  au  interesting  paper  on 
subject  of  the  Stale  Agricultun'd  College;  several  iliustratod  artl 
fi'oin  the  pen  of  Professor  iRiley  ou  the  science  of  entomology,  &c.    xo 
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this  is  apppDilcd  the  transactions  of  the  State  Horticultural  Society, 
embracing  interesting  discussions  and  some  very  able  papers  on  the 
subject  of  fruit  growing  in  Kansas.  The  whole  is  embraced  in  a  well- 
printed  volume  of  G38  pages. 

In  his  special  or  preliminary  report  the  secretary  states  that  during 
the  past  year  there  has  been  an  increasing  interest  in  and  demand  for 
information  concerning  agriculture,  horticulture,  stock-raising,  manu- 
iaetures,  &c.,  by  those  who.  are  seeking,  as  well  as  those  who  have 
already  ibnnd,  homes  In  the  West.  lie  thinks  that  well-prepared  and 
carefully  digested  tables,  showing  the  actual  progress  and  development 
of  tlie  State,  so  that  comparative  statements  with  the  progress  of  other 
years  and  other  States  could  be  made,  would  prove  of  incalculable  value 
in  inducing  immigration.  Speaking  of  the  importance  of  a  thorough 
knowledge  of  the  T>rinciples  which  underlie  all  successful  agriculture, 
he  says : 

Tbi'ii'  is  no  pr(>i)ositioii  more  self-evident  to  the  careful  observer  tban  that  individ- 
ual and  national  prosperity  dei)ends  upon  the  productive  qualitioB  of  the  soil.  Where 
the  soil  ia  rich  and  the  fertility  ig  maintained  throusih  a  scries  of  years,  an  accumula- 
tion of  wealth  is  the  result,  which  in  part  is  observable  in  improved  school-houses  and 
churches,  comfortable  and  attractive  homes,  and  the  varied  luxuries  and  ei^joyments 
atten<ling  i)rosperity.  \Vliero  the  soil  is  poor,  or  the  fertility  is  not  maintained,  a  corre- 
sponding decline  and  want  of  thrift  is  noticeable.  'AH  the  surrounding  and  dependent 
iinhistries  are  quickened  or  deadened  by  the  degree  of  prosperity  attending  the  former, 
or.  more  truly  speakipg,  by  the  elements  of  fertility  maintained  in  the  soil.  The  grad- 
ual decline  of  fertility  may  not  bo  observable  until  too  late  to  apply  the  proper  reme- 
<lics.  The  incalculable  value,  therefore,  of  the  statistics  gathered  from  year  to  year 
to  enable  the  farmer,  the  political  economist,  and  the  statesman  to  comprehend  at  one 
glance  the  true  condition  of  things  needed,  can  readily  be  seen.  If  soil  vnU  produce 
loss  per  acre  of  n  ly  given  crop,  or  of  the  principal  crops,  in  1872  than  ten  years  ago, 
it  is  important  to  individuals  and  the  State  to  know  it  in  order  to  apply  the  proj^er 
remedies. 

An  important  convention  of  the  farmers  of  Kansas  was  held  at  Topeka 
on  the  2Gth  and  27th  of  April,  1873,  the  proceedings  of  which  appear 
in  the  present  volume  of  the  transactions  of  the  board.  The  meet- 
ing was  called  for  the  purpose  of  devising  means  looking  to  a  reductior 
of  transportation  rates,  and  for  the  better  protection  of  the  farmer  in 
the  disposition  of  his  products.  ^  Mr.  Bronson,  of  Douglas  County,  in 
explaining  the  objects  of  the  meeting,  called  attention  to  the  fact  tliat 
the  farmer  is  actually  giving  one-half  of  his  products  to  an  inconsiderable 
number  of  men  for  handling  the  other  half.  As  a  result  of  this,  colossal 
fortunes  have  been  amazed,  and  enormous  monopolies  have  grown  up 
out  of  the  wealth  that  should  have  been  retained  by  the  farmers.  Under 
the  present  system,  out  of  all  they  produce  there  is  left  them  barely  suffi- 
cient to  recuperate  the  physical  exhaustion  incurred  in  producing  it. 

Governor  Eobinson  thought  that  the  only  remedy  farmers  could 
hope  for  was  by  well-considered  organization.  The  old  question  of  de- 
maud  and  supply  was  obsolete^  none  of  the  great  interests  were  ruled 
by  it.  It  is  now  combination  which  determines  the  price  at  which  iron 
and  other  commodities  are  sold  from  New  York  to  San  Francisco.  All 
classes,  whether  they  be  mechanics,  engineers,  shoemakers,  or  boot- 
blacks, combine  and  fix  the  price  of  their  different  products  or  labor. 
We  have  parallel  lines  of  railroad,  but  they  combine  and  do  not  com- 
pete. If  the  farmers  were  to  combine  and  hold  their  hands,  the  people 
would  perish.  There  was  but  one  course  for  the  farmer  to  pursue, 
and  he  would  not  give  one  fig  for  anything  they  would  accomplish  unless 
they  did  it.  He  advocated  county  and  State  organizations,  auxiliary  to 
a  national  one,  and  all  should  be  in  correspondence  with  headquarters. 
The  national  directory  should  set  the  price  for  farm-products  in  our  cities, 
after  all  the  necessary  statistics  have  been  furnished  by  the  subordinate 
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organizations.  The  State  organizations  should,  within  their  limits,  gather 
statistics  and  Hx  prices,  and  county  societies  shoald  do  the  same. 
The  farmer  would  then  handle  the  same  weapons  and  be  on  the  same 
footing  with  dealers  in  iron,  wool  and  cotton. 

Several  gentlemen  followed  Governor  Eobinson  in  brief  addresses, 
indorsing  the  plan  set  forth  by  him.  The  following  resolutions  were 
finally  adopted  as  the  sense  of  the  convention : 

1.  That  organization  is  the  great  want  of  tlio  producing  classes  at  tho  present  time, 
and  we  recoinnicnd  every  farmer  in  the  State  to  become  a  mem'ber  of  some  fiumers 
clnb,  grange  of  the  Patrons  of  Husbandry,  or  other  local  organization. 

2.  That  the  taxes  assessed  upon  tlie  people,  both  by  national,  State,  and  local  govern- 
nients,  are  oi)ressive  and  unjust,  and  vast  sums  of  money  are  collected  far  beyond  the 
needs  of  an  economical  adniinistration  of  government. 

3.  That  we  respectfully  request  our  Senators  Jind  members  of  Cougress  to  vote  for 
and  6(jcure  an  amendment  to  the  tariff  laws  of  the  United  States,  so  that  salt  andlom- 
ber  shall  be  placed  on  the  free  list,  and  that  there  shall  be  mado  a  material  rednctioB 
on  the  duty  on  iron,  and  that  such  articles  as  do  not  i»ay  tho  cost  of  collection  be  silso 
placed  on  the  free  list. 

4.  That  wo  earnestly  request  the  legislature  of  our  State,  at  its  uoxt  session,  to  en- 
act a  laAv  regulating  freights  and  fares  on  our  railroads  upon  a  basis  of  justice,  and 
that  we  further  request  our  members  of  Congress  to  urge  the  favorable  action  of  that 
body,  where  the  full  power  exists  beyond  aU  doubt,  to  tho  same  end,  and,  if  need  be, 
to  c'oustruct  national  highways  at  the  expense  of  the  Government. 

.5.  That  the  aet  iiassed  by  the  legislature,  exempting  bonds,  notes,  mortgages,  and 
judgments  from  taxation  is  unjust,  oppressive,  and  a  XJalpable  violation  of  tho  Staif 
constitution,  and  we  call  upon  all  assessors  and  the  coimty  boards  to  see  that  eaiil 
securities  are  taxed  at  their  fair  value. 

(».  That  giving  banks  a  monopoly  of  the  nation's  currency,  thereby  compelling 
people  to  pay  them-euch  interest  therefor  as  they  may  choose  to  imi>o8e,  seven-teLue 
of  Avliicli  interest  we  believe  is  collected  from  tho  farmers,  is  but  little  less  than  legal- 
ized robbery  of  the  agricultural  classes. 

At  the  January  meeting  of  the  board,  Dr.  John  A.  Warder,  of  Ohio, 
brietly  addressed  those  present  on  the  subject  of  forest- tree  culture.  He 
said: 

The  planting  of  forests  is  a  momentous  question,  and  no  one  doubts  it,  whcthtt 
planted  for  Ihe  vrants  of  life,  for  shelter,  or  for  a  continuous  supply  of  water.  Onfr 
lifth  of  every  fanu  might  be  devoted  to  trees ;  there  are  trees  for  all  kinds  of  la 
and  there  was  good  authority  for  saying  that  one-fifth  so  planted,  the  remaining  >~ 
tion  would  produce  moi'e  thiiii  the  w'holo.  The  climate  of  Illinois  is  less  Tvindy  to- 
than  forty  yeara  ago ;  this  can  only  1x5  attributed  to  thtt.  growth  of  trees,  to  fencU* 
and  to  other  obstnictious.  General  lines  and  groves  of  trees  modify  the  climate ;  biS 
up  tlio  soil  and  you  have  a  moister  atmosphere,  and  tho  coming  in  of  long  grasses  t« 
the  displacement  of  a  shorter  growth  are  sure  indications  of  improvement  in  cmait 
{ ions  of  moisture.  Dead-f  un-ows  that  run  off  water  and  make  bad  washings  should b( 
avoided.  Plant  timber,  and  plenty  of  it,  to  counteract  the  aridness  of  pastures.  Sod 
is  the  destruction  of  timber  going  on  everywhere  that  thox)re6ent  supply  would  end 
in  twenty-live  years.  The  forests  of  New  York  and  Maine  attest  its  truth.  The  ti» 
ber-trccs  of  Maine  are  nearly  exhausted,  and  twenty  years  more  will  accomplish  it  is 
Michigan.  The  railroa<ls  of  Kansas  have  consumed  nearly  every  stick  of  timber  <b 
their  lines.  Plant  trees  for  profit ;  it  can  bo  shown  that  tree-planting  is  profitable  U 
a  crop.  The  timber  of  our  domain  is  scant, and  only  suflicientfor  the  immediate locil- 
ities.  There  are  fifty  thousand  miles  of  railway  now  in  tho  United  States,  and  it  ( 
on  increasiufr,  every  mile  of  which  consumes  2,700  cross-ties,  made  of  young  tree8|t»« 
to  three  to  the  tree;  15,000  acres  of  land  must  be  stripped  every  eight  years  fortiM^ 
not  to  mention  bridges  and  fencing  for  tracks.  An  immense  amount  of  wood  is i^ 
quired'for  locomotives,  and  it  takes  from  90,000  to  100,000  acres  to  feed  tho  engiBMi 
year.  It  took  20,000  walnut-trees  to  furnish  a  European  factory,  which  wore  to  bei 
in  making  gun-stocks  for  rilles  to  be  sent  back  to  this  coimtry. 

]\Ir.  J.  A.  Beal  contributes  a  paper  on  the  subject  of  raising,  feed 
and  managing  horses.  The  writer  devotes  the  largest  portion  of  iw 
essay  to  the  treatment  of  brood-mares  during  the  period  they  are  cany- 
ing  their  foal,  and  to  tho  care  and  proper  management  of  colts.  Bfis 
experience  has  taught  him  that  the  dam  shoald  not  be  worked  whifc 
suckling  her  colt,  but  if  it  should  be  found  necessary  to  use  lier,  gi 
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cai'O  should  bo  taken  that  sho  is  not  overworked.  Good  pasture  for  her 
is  almost  indispensable  to  the  growth  of  the  colt;  a  little  grain,  regu- 
lai'ly  given,  is  also  necessary.  Colts  should  not  be  weaned  too  soon; 
if  they  can  run  with  the  mother  six  or  eight  months,  so  much  the  better. 
The  mother's  milk  furnishes  the  best  nourishment  for  it  until  the  stom- 
ach is  fully  prepared  by  age  for  stronger  and  coarser  food.  Much  is  lost 
in  the  form  and  growth  of  colts  by  srSfering  them  to  fall  off  in  flesh  at 
weaning ;  they  should  be  kept  steadily  growing,  especially  for  the  first 
two  years,  as  they  scarcely  ever  recover  from  a  stunt  suffered  during 
this  period.  An  open  field  to  run  in  during  the  day-time,  warm  and  com- 
fortable quarters  at  night,  and  plenty  of  hay  and  grain  to  feed  upon  while 
confined,  will  be  amply  repaid  in  the  growth  and  spirit  of  the  animal. 
The  colt  should  be  handled  from  the  beginning;  let  it  be  made  per- 
fectly familiar  with  every  use  to  which  it  will  be  put  when  it  comes  irto 
common  service;  use  it  to  the  halter;  take  up  its  feet;  put  bits  in  its 
mouth ;  treat  it  kindly  and  familiarly,  and  there  will  be  no  necessity  for 
resorting  to  the  barbarous  practice  of  breaking  your  colt  with  the  gad 
and  lash.  Grass,  either  green  or  cured,  is  the  natural  feed  of  horses, 
and  should  be  abundantly  supplied.  No  farmer  should  deprive  his  ani- 
mals of  pasture  at  night  during  the  grass  season.  They  will  do  better 
turned  out  into  a  good  pasture  after  the  day's  work  is  over  than  if  con- 
tinually kept  in  the  stable  when  not  in  use. 

The  following  extracts  are  taken  from  an  article  contributed  by  Mr.  F. 
D.  Coburn,  on  the  subject  of  raising,  feeding,  and  the  management  of 
hogs: 

It  is  claimed  by  many  interested  in  the  English  breeds  of  liocs,  sncli  as  Berkshire 
and  Essex,  that  our  American  hogs,  such  as  Poland-China  and  Chester-white,  are 
"  made-up  "  breeds,  (what  breed  is  anything  else  t)  and  have  not  been  bred  distinct  for 
a  sufficient  length  of  time  to  make  them  reliable  in  producing  offspring  similar  to  the 
parents.  But  it  is  well  known  that  the  best  families  of  these  have  been  bred  and 
crossed  together  for  from  twenty-five  to  forty  years,  and  with  an  animal  as  prolific  and 
impressible  as  the  hog  this  is  sufficient  time  to  make  them  sure  enough  for  all  practi- 
cal purposes.  From  experience  and  observation  I  am  satisfied  that  the  best  strains 
of  these  American  hogs  wiU  reproduce  equaUy  as  true  as  any  imported  stock,  though 
there  are  thousands  of  grade  hogs  palmed  off  upon  persons  unacquainted  with  the 
points  of  fuU  bloods,  and  of  course  such  stock,  as  breeders,  cause  disappointment  and 
loss  as  well  as  prejudice  against  the  breed.  To  breed  hogs  successfully  it  is  of  the  ut- 
most importance  to  make  a  judicious  selection  of  a  boar.  He  should  be  of  pure  blood, 
as  perfect  as  possible  in  aU  the  points  which  constitute  the  good  qualities  of  his  race ; 
the  offspring  of  parents  uniformly  healthy  and  of  unexceptionable  points.  He  should 
be  fine  boned  and  more  compact  than  the  sows  to  which  it  is  designed  to  breed  him. 
From  birth  he  should  have  a  Uberal  aUowance  of  good  feed,  and  always  be  kept  in  a 
thrifty  condition.  It  is  not,  as  a  rule,  desirable  to  allow  a  boar  to  run  at  large,  but  ho 
should  be  kept  in  a  comfortable  and  reasonably  roomy  pen,  where  he  wiU  not  come  in 
contact  with  or  worry  other  hogs.  When  ten  months  old  he  wiU  be  fit  for  moderate 
service,  and  if  a  good  selection  has  been  made  and  properly  treated  he  should  be  a 
square-bnilt,  compact  pig,  of  250  pounds  weigjit,  in  working  order.  But  one  sow 
should  be  turned  with  him  at  once,  and  never  more  than  two  in  any  one  day.  If  the 
boar  and  sow  are  together  thirty  minutes  there  will  be  as  ma^  pigs  as  if  together  a 
week,  and  the  boar  is  saved  much  useless  exertion.  Should  the  soav  fail  to  get  with 
pig  the  first  time,  she  wiU  come  round  again  i^  about  three  weeks.  With  sucn  a  boar 
as  the  one  described  it  is  not  at  all  necessary  to  have  thoroughbred  sows  in  order  to 
raise  hogs  of  a  high  order  as  pork-makers.  Grade  (say  half-blooded)  sows  of  the- 
Chester  or  Poland-China  breed  that  are  large,  lenghty,  and  good  feeders  will  bo  fonml 
unsurpassed  for  producing  ^ood  farm-hogs,  and  especiaUy  hogs  to  follow  cattle  that 
are  being  fed  grain.  Sows  should  take  the  boar  when  not  younger  than  eight  or  nine 
months,  and,  as  a  rule,  from  the  1st  to  the  20th  of  December  is  the  best  time.  She  will 
go  from  fifteen  to  sixteen  weeks  and  three  days— old  sows  go  longer — before  farrowing, 
and  during  this  period  she  e^ould  be  in  comfortable  quarters,  with  nutritious  food  in 
variety,  and  allowed  plenty  of  room  for  exercise. 

The  writer  then  gives  directions  for  the  care  and  management  of  tho 
sow  after  pigging.    She  should  be  confined  to  a  pen,  free  from  molesta- 
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tion  by  other  hogs,  and  tho  pen  should  be  so  arranged  aa  to  prevent  the 
overhiying  of  the  pigs.  As  she  is  now  oxpected  to  fiiinisb  an  almost 
nnlimited  supply  of  milk,  she  should  be  furnished  with  an  nbuiidanecof 
food  simihir  to  that  given  ii  cow  from  which  a  like  result  is  expected 
Nothing  will  be  found  better  for  this  purpose  than  wheat-bran  whicb 
has  been  thoroughly  Avet  with  boiling  water  and  allowed  to  stand  from 
twelve  to  twenty-lour  hours.  Ko  sow,  however  largo  the  quantity  of 
ieed,  can  furnish  milk  enough  for  a  strong  litter  of  pigs  four  or  five  weeks 
old,  and  without  a  supply  of  rich  food  for  them,  aside  from  that  furnished 
by  the  mother,  they  cannot  thrive.  At  two  weeks  old  they  should  have 
a  shallow  trough  with  some  milk  in  it,  where  they  can  go  and  eat  at 
will.  At  six  weeks  old  the  boars  should  be  castrated  apd  the  sows 
spayed,  and  in  a  fortnight  they  Avill  bo  well  and  of  tho  right  age  to  wean, 
rigs  cared  for  as  directed  will  receive  no  check  in  their  growth  by  being 
weaned,  if  srill  supplied  with  nourishing  food  and  comfortable  quarters. 
GixiVt'ing  hogs  should  have  room  for  exercise ;  they  will  do  better  with 
the  range  of  a  iield  or  i)asture  than  if  kept  continually  confined  in  the 
dust  and  mud  of  a  pen.  When  ready  to  fatten  they  shonld  be  confined 
in  dry,  comfortable  quarters,  v.ith  plenty  of  room,  and  au  abuudanceof 
Iresh  air  and  pure  water. 

3Ir.  r.  E.  xMiller,  superintendent  of  the  Kansas  Agricultural  College 
farm,  contributes  a  very  valuable  paper,  giving  the  results  of  bis  experi- 
mciits  with  manures.  The  following  fact*  illustrate  the  great  value  of 
green  stable  miuuire  as  a  productive  agent :  ^ 

Onohalt'  nf  lie  Id  No.  7  of  tho  Ivanbiifl  Stati*  A'^rioultiu'al  Coilcge  farm  is  a  badly 
washed  Lill-side,  washed  to  tho  underlying  rp<l  and  yellow  clay.  The  other  half  of 
the  ticld  i.H  H»-coiid  bottom  :  th(*  soil  a  deep  alluvium,  rich  and  black.  A  shar]ior  coutrast 
in  ono  li(dd  <'0!ild  hardly  bo  iningiued.  This  contrast  furnished  an  opportunity  for 
testing  the  relative  merits  of  manure,  an  onportTinity  that  waa  gladly  iniprove<L  EarjT 
in  May  the  clay  hill-siih^  was  dressed  with  Ri'een  stable-jnanure,  at  about  the  rat«(i 
thirty  tons  pi'i-  aere,  whieh  was  immediately  plowed  under  to  tlio  depth  of  livo  or  six 
inches,  the  nalure  erf  th<^  soil  not  permitting;  a  <leepcr  furrow.  Even  at  this  fihallov 
dt^^th  the  soil  rolled  up  a  (tor  tin?  plow  in  hard,  sticky  masses,  upon  which  harrow  and 
roller  had  but  little  etVect.  Many  who  saw  tho  field  at  this  time  expressed  thcoplDio^ 
that  tho  hill-side  would  not  produce  even  corn  "nubbins.'*  Aftcx  xilowin^,  thccldT 
hill-side  Avas  top-dressfd  with  a  compost  of  rotted  manure,  ashcjs,  aiul  olcl  "inortarjat 
the  rate  of  liftoen  two-horso  loads  per  acre,  after  which  tho  whole  surface  -was  rcpeJt- 
t'dly  harrowed  aud  rolled.  As  soon  as  this  was  linishod  the  whole  tiehl,  the  lower  baL' 
haviujx  been  plowed  to  tho  depth  of  ei;jht  inches  aud  thoroughly  harrowed  in  lb 
mean  time,  was  marked  off  and  planted  with  com,  the  Milton  or  Mammoth  Dent. 

No  mnnnre  was  used  ujjon  the  lower  half  of  tho  field.  Both  parts  were  cultirate<I 
alike.  The  kmd  was  new,  this  iK'ing  tho  second  crop  from  tlio  sod.  Tho  crop  was 
harvested  tho  last  of  November,  and  returned  45  buslK'ls  i>cr  aero  from  the  lower  land 
and  (>5  bushels  ])er  acre  from  tho  manured  clay  hill-side,  an  advance  of  45  per  contiut 
in  favor  of  th<'  washed  liill->ide,  nml  attributable  alone  to  tho  effect  of  the  manure.  Li 
the  I'arlicr  part  of  the  season  this  liehl  was  fn-qnently  tresspassed  upon  l»y  cattle  and 
pnibably  onr-lhird  of  ihe  crop  was  thus  destroyed.  As  th«  two  parts  of  llic'fiei'! 
suUerecl  aliko,  the  result  jyro  raid  is  the  same,  and  wo  have  in  contrast  the  poorest  and 
best  of  our  Kan.'.as  soils.  The  poorer,  treated  with  manure  at  a  cost  of  §11  iKsracn. 
exeredini;  by  -l.')  jier  centum  tho  yield  of  tho  belter  soil  without  mamiro.  It  wouU 
be  fliirnult  to  inor.'  s^nnifjjly  illustrate  tho  eflVet  of  home-made  fertilizers  upon  Ka; 
e».'«ys. 

Th<'  (Oiitrast  in  this  siiii^le  instance,  however,  may  bo  too  well  deliueil  for  genenl 
application,  l-'iclds  Nos.  ;'>  and  (>  of  the  Collejjjo  farm  ]>rcsent  no  snoh  contrast,  liein: 
iiiiMitiral  in  soil  .-md  situation,  tlie  division  beiufj^eutirely  arbitrarj*,  and  onlv  indicate:^ 
by  .'I  iian-.)w  (liiv:-.  These  two  holds  are  a  fair  representation  of  prairie* loam, «i't- 
fonnin;;  «s.-<'i{ially  to  the  soil  of  the  see,(»nd  bottom  of  liehl  No.  7.  Field  No.  r»  reaw 
an  aj);)lifa1ivui  of  j^rceu  stabh*-manure,  at  the  rate  of  40  tons  pi-r  acre.  No.  0  receivc^i 
Do  nianni: .  ('ultivati<»n  est^-ntially  the  s:unr.  Result :  the  yield  of  Kouncl  corn  iij"*- 
lii'hl  No.  '^  was  lOiM  Ijusiiels  per  aere,  as  ascertaiue<l  by  actual  measni'oinent  bva  oc^- 
mit  lue  of  disinterested  persons.  The  return  from  Xo.  o  Avas  between  00  and  Co  liu^el* 
jM'r  a<'n',  or  au  inercasj?  of  r)^^^  to  tjfjj  pvr  ceiitum  i»er  fl<'re,  duo  solely  to  theuaoo^ 
manun . 
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In  the  course  of  an  essay  on  the  subject  of  the  grains  of  Kan^s,  Mr. 
J.  K.  iludsoA  gives  some  facts  relative  to  the  productiveness  of  the  soils 
of  that  State.  It  appears  that  in  1870,  with  a  population  of  200,000, 
Kausas  produced  3,000,000  bushels  of  corn,  exceeding  all  other  States 
in  average  yield  per  acre.  Com  being  the  great  staple  of  the  western 
States,  the  writer  gives  the  following  directions  for  the  selection  of  seed: 

Tho  Bclcctiou  of  seod  is  doomed  of  more  than  ordinary  impoi-tanco.  Tho  mixed  con- 
dition of  our  com  crops  detracts  from  their  market  vjJue,  and  it  is  bclicve<l  that  tho 
l)iomiscuou8  mixiDg  up  of  varioties  causes  degeneration.  Pure  white  or  yellow  corn, 
wliich  \vill  not  breed  back  upon  other  varieties,  is  net  common.  In  tho  preparation 
of  seed  littlo  care  seems  to  be  exercised  in  selecting  for  a  Held  Bced  of  a  particular 
shape  and  shade  of  color.  In  this  way  the  diflfercnt  types  of  white  corn  have  become 
very  much  mixed,  and  the  same  of  yellow  varieties.  In  preparing  seed  wo  select  tho 
cab-corn  having  a  medium-sized  cob,  bearing  from  sixtrcon  to  thirty-two  row.s,  smooth, 
compact,  heavy,  and  well  develoi)ed  at  botS  cuds.  The  com  giving  these  character- 
istics is  a  cross  between  tho  gonrd-seed  variety  and  tho  common,  smooth,  flat  Dent 
com.  The  Dent  variety  has  not  the  depth  of  grain  to  sectire  weight,  and  the  gourd- 
seed  has  neither  compactness  nor  solidity  ;  besides,  it  has  a  hard,  sharp  husk  in  the 
grain.  In  yeUow  corn  nothing  is  better  than  tho  above  crop.  For  early  feeding  in 
the  year  of  scarcity  the  shoo-peg  variety  will  be  found  valuable,  as  it  yields  well  and 
matures  in  midsummer.  The  rod  or  flesh-colored  field-corn  matures  somewhat  earlier 
1  han  tho  ordinary  white  or  yellow  com.  It  is  prolific,  but  nearly  always  breeds  back 
more  or  less  upon  the  yellow. 

On  the  subject  of  wheat  culture,  the  writer  says  that  the  cost  of  a 
crop  varies  with  locality,  price  of  labor,  and  interest  on  land.  With  the 
present  cost  of  labor,  interest,  &c.,  wheat  yielding  20  bushels  per  acre 
costs  $17.  At  81  per  bushel,  to  make  the  growing  of  this  crop  a  profit- 
able business,  the  average  yield  must  be  raised,  and  farm  labor  be  had 
in  proportion  to  prices  of  farm  produce. 

Mr.  K.  S.  Elliott  contributes  an  article  on  .the  subject  of  forest-tree 
culture  in  Kansas.  Out  of  52,000,000  acres  of  land,  the  aggregate  tim- 
bered surfoco  of  the  State,  mainly  in  the  eastern  portion,  is  estimated 
at  2,500,000  acres.  The  western  three-fourths  of  the  State,  except 
fringes  and  groves  along  the  water-courses,  are  treeless  plains.  Thus, 
^Yicllout  shelter  of  mountain  or  forest,  north,  south,  or  west,  Kansas 
must  have  tho  winds  sweeping  over  her  plains  with  less  than  5  per  cent. 
of  her  surface  in  timber.  But  the  writer  thinks  this  need  not  be  the 
ci^wse  many  years  hence,  as  recent  experiments  have  demonstrated  that 
trees  can  lie  grown  without  irrigation  to  the  western  borders  of  the 
State.     He  says : 

lu  the  western  bolt,  from  Ellis  to  the  Colorado  lino,  wo  are  in  a  region  heretofore 
repiit^Ml  worthless.  It  is  tho  traditional  "desort,"  bat  it  is  not,  in  fact,  a  <lcsert.  It  is 
only  an  immense  region  of  ffrass-covered  plains,  rising  above  tho  level  of  the  sea  from 
'2,000  feet  at  Ellis  to  about  3,500  feet  at  tho  west  line  of  Kansas ;  a  region  of  good  soil, 
but  with  a  clLmato  less  proi)itious  than  in  the  middio  and  eastern  belts.  SUirtius  at 
t  be  east  lino  of  tho  State,  with  a  vcarly  rolu-fall  averaging  42  inches,  there  is  a  gradual 
diminution  toward  the  west,  nntil  at  the  west  line  it  is  not  more  than  half  that  meas- 
ure ;  and  with  decreasing  rain-faU  wo  have  increasing  dryness  of  tho  air  and  more 
persistent  winds.  These  conditions  aro  unfavorable  to  forest  growth;  yet  tho  trials 
made  under  order  of  the  Kansas  Pacific  Railway  have  shown  tliat  several  varieties  of 
trees  niaj'  be  grown  with  a  fair  sharo  of  sucocss,  oven  to  the  remotest  border.  It 
would  be  idle  to  exi)ect  them,  without  irrigation,  to  exhibit  the  \igorou8  and  luxuriant 
j^rowth  to  which  wo  aro  accastomed  in  the  middle  and  east^jni  belts ;  l)ut  they  do  live 
•AU(\  irrnw  sufficiently  to  compensate  for  planting;  and  care. 

Till'  fact  that  trees  may  be  grown  to  tno  west  hne  of  the  State  without  irrigation, 
^vllor('  it  has  been  supposed  to  1x3  essential,  is  to  have  great  significance  in  tho  future 
in  ai<ling  the  progress  of  settlement.  The  increasing  population  of  the  United  States 
i^(licat^^?  that  the  plains  ef  Kansas  wiU  seen  be  needed  in  all  thwr  extent  for  produc- 
tive uses.  It  will  bo  a  comparatively  slow  process  to  establish  settlements,  with  com- 
fort al)l»*  homes,  sheltered  by  forest  and  fruit  trees,  in  all  parts  of  that  immense  region 
called  '^  tho  plains;'*  bat  as  the  years  roll  on  even  this  wiU  be  accomidishcd.  The 
Fparsc  settlements  already  extended  to  EUis  will,  in  time^  bo  continued  westward  to 
uii^ct  those  coming  eastward  in  Colorado, 
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Mr.  E.  Gale,  in  an  article  on  forest-tree  culture,  says  that  tbo  pres- 
ent and  future  interests  and  welfare  of  this  country  depend,  to  a  largo 
extent,  on  the  immediate  planting  of  extensive  forests.  He  says  that 
trees  should  bo  made  to  spring  up  everywhere;  ospecially  should  this 
be  the  case  on  lands  which  cannot  be  easily  tilled.  There  are  mil- 
lions of  acres  which  should  aieither  be  tilled  nor  closely  pastured.  A 
Jdock  of  sheep  would  soon  Leave  the  kind  of  lands  alluded  to  without  grass 
or  soil.  Being  too  rough  and  steep  for  continued  cultivation,  they  should 
be  covered  with  forests.  On  almost  every  farm  of  any  extent  can  be 
found  these  rough  and  unsightly  spots — blemishes  upon  the  beauty  ot 
the  landscape,  which,  if  planted  to  forests,  would  add  greatly  to  the 
atti'action  of  home  and  millions  to  the  wealth  of  the  land.     He  continues: 

Tlie  creat  rapidity  -with  "which  trees  grow  is  a  special  cncotkragcment  in  forest  •ultnrc. 
Instead  of  Avaiting'niany  years  for  any  ayailablo  results,  as  many  very  natnraUy  sup- 
1)080,  very  material  advantages  wiU  accrue  in  four  or  five  years  at  tbo  longest.  In  that 
time,  several  of  tlie  more  rapidly  growing  trees  may  bo  thinned  out  to  advantage  if 
they  have  been  plantod  thickly.  From  a  few  acres  of  this  closely-plant-od  forest,  tLe 
farmer  may  supply  himself  with  wood,  and  also  with  much  material  which  wiU  be  of 
great  service  to  liim  about  the  farm.  The  impression  obtains  to  a  large  degree  that  ho 
who  x)lants  forests  plants  for  his  children.  While  this  is  literaU^  true,  it  is  also  tme 
that  the  planter  may  derive  almost  immediate  advantage  from  his  "work,  provided  he 
enters  upon  it  with  a  proper  degree  of  intelligence  and  care.  An  investment  in  trees, 
judiciously  planted,  wiU  add  many  times  their  cost  to  the  salable  valae  of  any  Kan- 
sas farm.  Indeed  it  may  well  be  questioned  whether  there  is  anywhere  a  more  dcsir- 
ablo  and  certain  investment  against  the  contingencies  of  the  future  than  may  be  found 
in  a  judiciously  laid-out  and  carefuUy-planted  forest.  It  may  be  regarded  as  certain 
that  land,  which  to-day  is  not  worth  more  than  $5  per  acre,  if  wisely  planted  to  forwt 
will,  fifteen  years  hence,  realize  the  owner  from  $200  to  $500  nor  acre.  A  gentleman, 
whose  statement  should  bo  good  authority  upon  a  point  like  tnis,  realized  ui  the  com- 
paratively wooded  State  of  Ohio,  as  the  result  of  only  fifteen  years'  growth,  $800  per 
acre ;  and  it  is  not  at  all  improbable  that  as  good  results  may  bo  realized  here  by  such 
persons  as  may  be  shrewd  enough  to  read  the  signs  of  the  times.  Every  tree  planted 
is  so  much  money  invested — sure  to  bring  ample  returns.  And  he  who  plants  at  all 
will  act  wisely  if,  while  planting  for  himself,  ho  shall  also  plant  for  his  more  improTi- 
dent  neighbors.  Thousands  on  thousands,  who  havo  homes  in  this  State  to-dav,  to 
say  nothing  of  the  thousands  who  are  coming,  will  purchase  their  wood  and  tim'b^ 
liftocn  yeai"s  hence.  Fence  posts,  railroad  ties,  vineyard  stakes,  by  tbo  million,  and 
timber  of  every  kind,  will  be  always  in  demand. 

Yroixx  iin  article  on  the  stones  of  Kansas,  contributed  by  Mr.  J.  G. 
naskell,  the  following  facts  relating  to  the  geological  formations  of  the 
State  are  given : 

The  limestones  may^  be  said  to  be  the  leading  material  in  the  State,  and  the  bine, 
the  gr<ay,  and  the  white  are  the  leading  divisions.  The  blue  and  gray  are  most  general 
in  their  distribution,  nearly  all  the  common  limestones  f oimd  everywhere  being  related 
more  or  less  nearly  to  these  two  classes.  The  white,  as  at  present  developed,  extends 
over  tbo  gieatest  area,  and  is  more  nearly  uniform  in  leading  characteristics  than  anv 
other  material  in  the  State. 

This  great  belt  of  choice  building  material  enters  the  State  from  Kebraaka  thnra<*li 
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lies  of  the  same  general  class  are  found  in  the  counties  acyoining  those  above  named. 
but  these  obmrace  most  of  the  field  above  referred  to.    An  interesting  and  instmctivc 
}y,i\)cv  conld  be  writton  by  a  geologist  touching  the  diilerences  in  color  and  minor 
<'baractoristic.s  of  the  qnames  along  this  belt ;  for  example,  the  stone  along  the  east 
side  of  the  belt  at  Waterville,  and  down  the  Blue  Kiver  to  Chase  County,  is  of  a  ciui 


hardness.  In  Chase  County  it  reaches  its  greatest  perfection,  being  qaite  white  and 
almost  entirely  free  of  the  porous  condition  above  referred  to.  In  Butler  and  Green- 
wood it  iM  not  only  hard,  but  contains  more  foreign  substauco  than  elsewhere.  Tbeie 
hedges  diib^r  from  thosti  of  the  common  material,  inasumch  as  they  are  more  solid, Itf 
"  seams"  or  *<dr>'rt,"  and  yet  are  broken  enough  to  render  the  process  of  qnarryisfllB 
easy  one.    The  thickness  of  the  ledges  is  from  three  to  seven  feet  in  layers  or  connHL 


DIGEST   OF   STATE   REPORTS.  401 

of  from  right  inches  to  five  feet,  fumishiug  material  of  all  dimensions  for  any  reqaired 
use. 

A  portion  of  the  stone  within  the  range  above  referred  tp,  resembles  in  textnre  tha 
celebrated  soft  stones  of  Europe ;  can  be  sawed  with  a  common  wood-cntting  instm- 
Tnent ;  can  bo  planed  to  a  surface  with  a  common  wood-working  tool;  and  yet,  properly 
liandh'd,  will  (yirrj*  its  full  load  in  the  largest  structures.  The  surfaces  harden  instead 
f»f  wearing  with  exposure,  so  that,  judging  from  the  appearance  in  the  quary,  a  suffi- 
cient lcn«^h  of  time  would  render  the  exposed  surfaces  nearly  as  hard  as  gla«s.  Yrost 
seems  to  i)o«scss  no  power  over  any  of  the  material  in  this  belt.  It  is  a,  well-known 
fact  that  nearly  all  hard  limestones,  in  common  with  all  other  building  stones,  yield  to 
the  action  of  the  frost  when  taken  from  the  ground  late  in  the  fall  or  during  winter. 
Tho  experiment  has  been  fully  tried  at  various  places  in  all  parts  of  tliis  immense  field, 
and  no  appreciable  dLff'erence  is  observed  as  to  the  season  when  the  material  should  be 
taken  from  the  ground. 

AcUlitional  extracts  are  given  from  the  report  of  Mr.  Fred.  E.  Miller, 
superintendeDt  of  the  college  farm.  The  following  extracts,  detailing 
results  of  experiments  with  field  No.  5  containing  four  and  one-half 
acres,  are  deemed  worthy  of  attention : 

Bur-«^ra£s,  cockle-bur,  jimsou,  and  smart- weed,  were  contending  for  the  mastery  in 
this  licld,  Avhcn  Ave  first  took  hold  of  it  in  October,  1871,  with  the  odds  in  favor  of  the 
bur-grass.  A  crop  of  millet  and  X)otatoe8,  after  oats  the  season  before,  had  just  been 
taken  off,  and  weeds  were  nmning  riot  in  the  stubble.  After  han'OAving  together  and 
burning  Avhat  avo  could,  a  tweh'e-inch  plow,  drawn  by  a  powerful  mule  team  and  held 
by  a  skillful  ploAvmau,  turned  up  to  tlie  light  of  day  the  soil  to  a  depth  of  14  inches, 
by  the  rule,  and  the  held  left  as  ridged  by  the  xdow  to  the  action  of  frost  through  the 
Avintor.  A  heavy  coating  of  ^een  manure,  forty  tons  per  acre,  was  spi-ead  on  the 
Avhole  lieUl,  and  a  portion  of  it  in  the  spring  treated  with  lime  at  the  rate  of  15  bushels 
per  acre.  The  land  Avas  again  plowed  in  the  spring  as  deep  as  a  14-inch  i>low,  draAvn 
by  our  heaviest  team,  could  be  induced  to  run.  Tiio  surface  was  thoroughly  pulverized 
Avith  the  smoothing  harrow,  and^marked  off  one  way  in  rows  3  feet  G  inches  apart. 
April  yf)  the  field  was  planted  witli  yellow  Dent  com,  using  the  Vandiver;planter,  droi)- 
ping  in  roAvs  3  feet  10  inches  apart.  The  whole  was  then  rolled,  and  five  days  later  the 
smoothing  barrow  passed  OA^er  both  ways.  The  surface  was  white  and  glistening  after 
the  passage  of  the  harrow,  with  sprouting  weeds  turned  up  to  be  killed  by  exposure  to 
the  sun.  The  after  cuUiA'ation  consisted  in  running  single  and  double  culti\'ators  be- 
tween the  rows  as  often  as  the  growth  of  weeds  required,  which  was  about  twice  each 
Aveek  for  some  six  Aveeks.  Being  near  the  farm-house  much  of  this  extra  work  was  done 
at  odd  moments,  after  finishing  some  lai'ger  field,  &c.,  Avhen  half  an  hour  or  so  was  to 
spare  before  turning  out  at  noon  or  at  night.  Nevertheless,  although  the  time  could 
not  liaA'c  beeu  Avell  put  in  elseAvhere,  at  least  ahvays,  yet  the  time  and  labor  so  devoted 
Avas  as  regularly  charged  up  as  in  all  other  cases.  The  stock  of  weed-seeds  seemed  to 
be  almost  inexhaustible,  but  at  last  perseverance  conquered  before  the  com  got  too 
high  to  Avork  Avith  hoi*se  power.  A  partial  hoeing,  as  the  com  Avas  suckered,  left  the 
liuld,  Avhich  had  been  among  the  foulest  of  the  foul,  among  the  cleanest  of  the  clean, 
OAving  to  the  thorough  preparation  of  the  seed-bed,  the  planter  failed  to  cover  scarcely 
a  hill,  and  the  stand  was  remarkably  even  and  perfect.  The  few  hills  missing  were 
filled  in  by  transplanting  on  a  couple  of  rainy  days,  Avhen  the  plants  were  a  few  inches 
high.  There  Avas  no  replanting.  The  stand  Avas  thinned  to  two  or  three  stalks  to  the 
hill.  The  com  on  the  plat  dressed  with  lime  preserved  a  deeper  color  during  a  short 
drought  early  in  the  season,  and,  it  was  thought,  made  a  little  the  best  groAvth.  No 
pai-t  of  the  iield,  from  beginning  to  end,  shoAved  signs  of  distress—not  even  a  curl  of 
the  leaf  in  the  hottest  and  dryest  weather. 

Three  plats,  each  one  rod  square,  cut  and  shocked  September  7,  and  husked  Septem- 
ber 14,  yielded  respectively  5^,  51,  and  45  pounds  of  com  in  the  ear,  fit  to  crib,  or  to 
shell  for  grinding.  The  entire  yield  of  the  first  plat  was  placed  on  exhibition  at  the 
►State  fair  in  Topeka.  This  is  at  the  rate  of  118  8.9, 113^,  and  100  bushels  shelled  com 
lier  acre,  reckoning  72  pounds,  in  the  ear,  to  the  bushel.  The  second  and  third  plats 
Avcre  taken  as  near  each  other  as  possible,  and  yet  far  enough  apart  to  give  correct 
results,  care  being  twken  to  select  plats  as  nearly  equal  in  stand  as  possible,  No.  2  being 
on  tlie  land  dressed  with  lime,  ^as  also  No.  1,)  the  top-dressing  of  lime  to  the  A^alue  of 
t^3.75  per  acre,  giA'iug  an  increase  of  13^  bushels.  This,  at  25  cents  per  bushel,  nearly 
K? turns  the  investment  the  first  season. 

September  26,  one  acre  was  measured  from  center  to  center  of  space  between  rows, 
by  a  committee  of  disinterested  neighbors.  The  com  previously  cut  and  shocked  (on 
the  acre  only)  was  husked  in  their  presence,  and  weighed  and  measured  88.7  bushels. 
In  this  connection  it  should  injustice  be  stated  that  heaps  of  husked  com  of  a  bushel 
or  more  were  found  on  the  groond  (sprouted)  in  the  interior  of  the  field.  How  it  came 
there  is  a  mystery ;  but  the  fact  that  the  field  is  adjacent  to  the  highw.ay,  over  Avhich 
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eniip:nuif«  and  frciKbtors  wore  constnutly  paswiiipf,  niny  afl'ord  a  liltle  li^cht.  SiM't-ra) 
l>nshcl.s  were  wlccti'd  from  this  field  for  cxliibilioii  at  the  fairs,  cUstrict  and  State, ai-d 
all  prior  to  this  trial-report  of  the  committee. 

The  writer  j^ivcs  the  cost  of  the  crop  at  19  cents  aud  1)  mills  per  hiishel* 
But,  giving  this  year's  crops  duo  credit,  charging  only  tho  portion  of 
manure  and  labor  absorbed  by  it,  and  debiting  tho  land  witb  the  portion 
remaining  to  be  carried  forward  to  the  charge  of  other  crops  to  come,  and 
the  cost  is  reduced  to  about  14  cents  and  4  mills  per  bushel, 

MAINE. 

The  annual  report  of  the  Maine  State  Board  of  Agriculture  for  tho  year 
1872  is  one  of  unusual  interest.  The  volume,  well  printed  and  bound, 
contains  over  500  pages  of  matter  relating  to  the  progress  of  agriculture 
and  subjects  of  kindred  interest  in  that  State. 

The  winter  session  of  the  board  w  as  held  in  Paris,  conimcnciug  on 
January  23,  and  conthiuing  three  days.  The  attendance  of  farmers  and 
others  interested  in  the  progress  of  agriculture  and  tho  development  of 
the  material  resoiuces  of  the  State,  was  unusually  large,  and  the  interest 
taken  in  tho  addresses  and  discussions  was  of  a  most  gratifying  charac- 
ter. Among  the  more  important  articles  and  lectiues  at  the  fall  and  win- 
ter sessions,  may  be  mentioned  the  opening  address  of  Governor  Perham: 
^'Tho  aims  and  methods  of  the  Maine  College  of  Agriculture  and  the 
Mechanic  Arts,"  by  President  Allen ;  "  Lightning  and  the  means  of  avert- 
ing its  destructive  effects,"  from  the  pen  of  Professor  Fernald ;  and 
"  The  production  of  milk,"  *'  Orchards  and  fruit  culture,'^  a  valuable  essaT, 
by  Mr.  T.  S.  Gold,  of  Connecticut ;  ^'The  management  of  meadows  and 
pastures,"  an  equally  valuable  paper  contributed  by  Mr.  John  Stanton 
Gould,  of  Xew  York ;  ''Common  errors  in  rearing  and  feedingfarm  stock," 
by  j\lr.  L.  L.  Lucas;  "Value  of  the  sugar-beet  for  stock  feeding,"  by  Mr. 
Henry  Lane,  of  Vermont;  "On  the  changes  which  have  been,  and  which 
should  yet  be,  made  in  farming,"  by  Secretary  Goodale.  In  addition  to 
these  papers,  which  are  all  valuable  acquisitions  to  the  agricultural  litera- 
ture of  the  year,  the  report  contains  discussions  on  various  subjects  of  | 
great  interest  to  the  farming  community. 

Governor  Perham,  in  his  opening  address,  alludes  to  the  great  impon- 
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vato<l,  still  untoucliod  by  the  ax,  that  is  equal  to  any  that  can  bo  found  in  this  part  of 
t  lio  country,  producinpf  crops  in  many  instances  ahuost  marvelous.  I  noticed  just  now 
a  l»uiu  li  of  clover  that  was  sent  all  the  way  from  Aroostook  County  down  hcre,show- 
in;jj  what  cjiu  ho  raised  on  that  land.  (The  clover  referred  to  was  a  bunch  consisting 
<»f  H)  stalks,  apparently  grown  from  one  seed,  about  four  feet  in  length,  and  weighing 
t  liii'c  i>ouu(U  and  six  ounce-s.  A  single  stalk  had  twenty  heads  ;  one  taken  at  random 
counted  out  forty  seeds.)  I  am  informed  by  persons  who  have  been  farming  there  for 
sniiio  time,  and  who  have  been  engaged  in  clearing  the  land,  that  the  better  way,  after 
the  laud  is  cleared,  is  to  raise  three  crops  of  wheat  in  succession  before  seeding  down. 
Vou  cannot  do  that  in  other  portions  of  the  State.  They  say  they  get  good  crops  of 
wlu  ;it  lor  three  years,  aiul  better  grass  if  laid  down  the  third  year  than  if  hiid  down 
after  raising  only  one  croii.  You  can  see  from  this  that  the  land  is  very  rich.  In  a 
little  colony  which  has  been  established  there,  called  New  Sweden,  where  someforeign- 
<'i-s  have  collected  together,  crops  were  raised  last  year  which  to  me  were  really  mar- 
velous. They  went  in  there  only  a  year  ago  last  autumn,  and  began  to  fell  their  tirst 
trees,  and  the  latter, part  of  last  September,  or  Ist  of  October,  when  I  tirst  visited 
them,  I  fouiul  they  had  raised  crops  of  wheat  that  perfectly  astonished  me.  The  snow 
lay  on  the  ground  veiy  late  last  spring,  and  some  of  you  may  recollect  that  a  freeze 
came  on  A'ery  early  in  the  fall.  You  are  aware  that  in  small  oiwnings,  such  as  those 
men  made  there,  of  10  to  15  acres  in  a  place,  it  takes  longer  for  crops  to  mature  than 
in  larger  lields.  The  freeze  came  ui>on  that  wheat  before  it  was  fully  grained,  but  the 
kernels  were  sufficiently  formed  for  a  yield  of  at  least  30  bushels  to  the  acre,  and  that 
is  double  the  average  crop  of  the  wheat  lands  of  the  West.  The  other  crops  grown 
were  in  proportion  to  this,  showing  that  the  soil  is  very  rich. 

In  the  course  of  a  lecture  ou  the  aims  and  methods  of  the  Agri- 
cultural College,  President  Allen  says  that  it  is  not  a  professional 
school  to  prepare  the  students  exclusively  for  any  trade  or  occupa- 
tion in  life,  nor  is  it  designed  alone  for  those  who  are  to  be  farmers 
and  mechanics.  It  does  not  teach  fully  the  art  of  farming,  or  any  of  the 
useful  arts.  A  full  knowledge  of  any  art,  and  skill  and  proficiency  in 
its  use,  can  only  be  attained  by  one  who  gives  his  exclusive  attention 
to  such  an  avocation,  as  the  business  of  life.  Its  design  is  to  lay  the 
broad,  deep  foundations  of  a  liberal  education  which  is  best  adapted  to 
industrial  pursuits;  so  that  in  whatever  department  of  industry  its 
graduates  may  enter,  they  will  be  successful  business  men,  farmers,  or 
mechanics,  and  also  intelligent,  educated  men,  prepared  to  guide  the 
thought  and  intelligence  of  the  whole  community  where  they  dwell.  It 
is  not  a  high  school  nor  an  academy ;  for  its  course  of  study  lies  beyond 
tlie  range  of  the  studies  taught  in  these  institutions;  and  its  require- 
ments are  adapted  to  maturer  minds  and  more  advanced  intelligence. 

Tuition  in  this  institution  is  free.  Professor  Fernald  states  that  board 
lias  generally  been  $3  a  week;  there  has  been  no  charge  hitherto  for 
room-reilt,  and  each  room  has  been  provided  with  a  bedstead,  a  husk 
mattrass,  a  table,  a  sink,  and  four  chairs,  without  charge  to  the  stu- 
dent. Two  students  occupy  one  room.  The  charge  for  washing  and 
liiel  has  been  50  cents  a  week,  making  the  whole  charge  $3.50  a  week. 
Besides  this  the  student  has  to  furnish  himself  with  books,  usually 
ranging  in  cost  frem  $10  to  $15  a  year.  The  incidental  expenses  have 
been  from  50  cents  to  $1.50  per  term.  As  an  offset  to  this,  the  student 
labors  three  hours  a  day,  for  which  he  receives  compensation.  When 
tbo  institution  went  into  operation,  the  proi)Osition  was  to  pay  25  cents 
lor  the  three  hours'  labor.  About  a  year  ago  the  rate  was  increased  to 
30  cents.  That  is  the  maximum  price,  and  the  rate  is  graded  according 
to  faithfulness  and  efliciency.  This  will  yield  the  student,  at  live  days 
in  the  week,  $1.50  per  week  toward  canceling  his  bills;  or  if  he  attains 
rlio  minimum  price,  8  cents  per  hour,  it  would  be  $1.20  per  week.  Du- 
ring a  vacation  of  ten  weeks  in  the  winter,  the  students  are  allowed  to 
teach,  and  a  majority  of  tkem  avail  themselves  of  the  opportunity. 

In  his  elaborate  essay  ou  the  subject  of  orchai^ds  and  fruit-culture,  Mr. 
T.  8.  Gold  gives  thorough  instructions  for  the  planting  and  successful 
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rearing  of  fruit-trees.    lie  says  tbat  in  the  i)lantin;;^  of  an  orchard  the 
first  and  most  important  subject  which  should  demand  atteution  is  the 
condition  of  the  soil  and  its  fitness  to  grow  trees  and  fniit.    The  most 
essential  thing  is  that  it  should  be  dry — that  the  trees  planted  upon  it 
may  have  what  is  called  a  dry  bottom,  and  not  stand  with  wet  feet. 
Where  there  is  no  hard-pan  underlying  the  soil  artificial  draining  is  not 
necessary;  but  where  this  is  the  case  it  is  absolutely  essential  to  the  suc- 
cessful culture  of  fruit  that  the  land  be  artificially  drained,  so  that  the 
water  can  flow  ofi:'  freely,  and  not  stand  about  the  roots  of  the  trees. 
Usually  deep  cultivation  with  some  crop,  corn,  potatoes,  or  other  hoed 
crop  which  admits  of  high  manuring  and  requires  it  for  success,  is  the 
best  preparation  of  the  soil  that  can  be  made.    On  rocky,  fertile  hill- 
sides this  culture  cannot  always  be  adopted;  but  upon  any  land  that 
is  susceptible  of  cultivation,  there  is  no  other  method  of  preparing  so 
cheaply  or  easily  as  to  put  it  through  a  course  of  cropping  of  this 
kind.    In  planting,  the  work  should  l)e  well  done.     Particular  atten- 
tion should  be  given  to  the  size  and  shape  of  the  holes  for  the  treei^. 
The  size,  in  well  prepared  soil,  should  be  large  enough  to  accommodate 
the  full  spread  of  the  roots  of  the  tree  that  it  is  designed  to  x)lant.    It 
should  be  highest  in  the  middle,  and  gently  sloping  towards  the  ex- 
terior.   The  tree,  then,  naturally  and  most  favorably  adapts  its  roots  tu 
this  position.    Prepare  the  roots  by  cutting  off  every  wounded  part  with 
a  sharp  knife,  in  a  slanting  cut,  and  prepare  the  top  by  the  removal  of 
at  least  half  of  the  last  yeai-'s  growth.    As  to  the  ag:e  of  the  tree  tlie 
writer  prefers  those  two  or  three  years  from  the  bed  in  the  nursery,  as 
they  have  much  better  roots  and  less  top.    In  selecting  trees  from  the 
nursery,  select  those  with  well-balanced  roots  as  well  as  those  with  well- 
balanced  tops.    Orchardist^s  should  always  select  those  varieties  which 
do  best  in  the  immediate  vicinity  of  where  the  new  orchard  is  to  he  lo- 
cated.   The  best  season  for  planting  is  still  a  debatable  question,  i 
if  the  fall  is  chosen  the  planting  should  be  done  early,  so  that  the  litue 
granulations  may  form  upon  the  roots,  and  the  plant  l)ccome  adapted  to 
its  position  before  severe  weather.    The  roots  of  a  tree  in  its  transpor- 
tation from  the  nursery,  and  while  being  planted,  should  never  be  ex- 
posed to  frost.    If  carefully  wrapped  and  covered  with  moss  and  earth 
they  may  endure  this  exposure,  but  there  is  a  damage  to  the  vitahty  of 
the  tree  if  only  a  jiart  of  the  roots  are  frozen.    If  possible  the  roots 
should  always  be  kept  moist,  so  that  all  the  little  flbers,  which  are  ei- 
ceedingly  delicate,  may  be  preserved.    In  planting,  carefully  work  in 
about  the  roots  with  the  hand  fine  pulverized  mixed  soil,  just  such  soil 
as  is  produced  by  the  culture  of  the  field  in  corn  or  i)otatoes  for  a  year 
or  two,  at  the  same  time  very  gently  shaking  the  tree.    After  spreadioj: 
out  and  carefully  covering  the  roots  with  a  few  inches  of  this  soil, 
operation  will  be  very  much  facilitated  by  pouring  in  a  few  quarts  oi 
water,  and  allowing. the  earth  to  settle  before  filling  up  the  hole.    This 
is  preferable  to  planting  during  rainy  weather. 

Should  an  orchard  receive  any  culture?     The  circumstances  of  loca- 
tion, strength  of  the  soil,  products  of  the  farm,  facility  of  obtaining 
manure,  and  various  other  points,  come  in  here  for  consideration.    Mr. 
Gold  says  his  practice  has  been,  while  the  trees  were  small,  to  cultivate 
with  some  low,  hoed  crop, potatoes,  roots,  or  somethingof  thatkii    ;  1 
he  insists  strongly  upon  leaving  plenty  of  room  about  the  tree  i      « 
not  idanted  with  any  crop.    After  the  trees  have  attained  some  s     , 
less  the  culture  is  ver}^  careful  and  guarded,  they  are  often  as  muvk 
jured  as  benefited  by  it.     If  the  land  is  laid  down  in  grasSj  pastnriDffB 
advised  rather  than  mowing — pasturing  with  sheep  and  swine,  if 
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ble ;  with  larger  animals  only  when  the  trees  have  attained  sufficient 
size  so  that  the  branches  are  in  a  good  degree  above  their  reach.  The 
advantage  in  pasturing  over  any  other  system  is  that  all  the  fallen  fruit, 
during  the  whole  season,  is  consumed  by  the  animals,  and  with  it  the 
insects  which  are  the  great  enemies  in  orchard  culture.    Mr.  Gold  says: 

I  had  au  orchard  of  full  size  that  had  heon  plowed,  cropped,  mauurod,  and  mowed — 
always  earned  through  such  a  succession  of  crops.  The  trees  were  gettujg  old  and 
seeminj^ly  becoming  valueless.  About  six  years  ago  I  turned  it  out  for  a  cow  pasture, 
and  my  herd  of  cows  prefen-ed  to  lie  there  rather  than  in  any  other  part  of  their 
range.  The  result  has  been  marvelous.  The  trees  have  assumed  a  rich,  healthy  green, 
tlio  foliage  has  come  out  luxuriantly,  and  holds  on  well  in  the  autumn,  and  the  growth 
of  fruit  lias  been  in  every  respect  satisfactory.  I  pastured  it  until  some  time  in  July, 
and  then  shut  it  up,  as  tlie  weight  of  the  fniit  begins  to  bend  down  the  branches,  until 
the  fruit  is  gathered  in  auliimn.  One  of  the  ditliculties  connected  ^vith  mowing  an 
orchard,  although  you  top-dress  it  to  restore  what  you  take  olf,  is  that  the  sudden  re- 
moval of  a  growth  of  grass  at  that  season  of  the  year  changes  the  condition  of  the 
roots  so  much  and  so  suddenly  that  it  does  not  seem  desirable  for  the  growth  of  the 
tree. 

Mr.  Gold  advises  the  selection  of  trees  without  forks,  as  one  cide  of 
such  a  tree  is  almost  always  sure  to  get  the  advantage,  and  it  will  split 
down.  Take  a  tree  that  branches  out  evenly  at  the  head,  where  it  is 
desired  the  branches  shall  start.  The  practice  of  allowing  trees  to 
branch  out  close  to  the  ground  is  not  recommended.  The  objection  is 
that  the  fruit  on  those  lower  branches  never  acquires  the  color  it  does 
higher  up.  It  is  apt  to  be  spotted  and  marked  with  gray  mold  and 
mildew,  more  than  where  there  is  a  freer  circulation  of  air  about  the 
tree.  Ho  advices  but  little  pruning.  Once  a  year  the  trees  should  be 
looked  over,  but  excessive  pruning  should  be  avoided.  The  mild  days 
of  winter,  when  labor  is  not  in  very  great  demand,  are  regarded  as  good 
as  any  for  i>runing.  The  limbs  should  be  taken  off  with  a  smooth,  clean 
cut,  just  close  enough  to  allow  the  wound  to  heal  over  without  leaving 
an  unsightly  scar  upon  the  branches. 

The  writer  thinks  that  the  cold,  wet  soil,  in  which  too  many  orchards 
liave  been  planted,  is  frequently  the  cause  of  the  curling  of  the  leaf  and 
tlie  decay  of  the  outer  branches.  The  remedy  for  this  would  seem  to  be 
the  sinking  of  additional  drains.  In  a  discussion  which  followed  the 
reading  of  this  essay,  it  seemed  to  be  the  prevailing  opinion  that  the 
])roper  distance  for  setting  apple  trees  was  from  30  to  40  feet  apart — 40 
and  even  50  feet  being  regarded  by  many  as  none  too  great  a  distance 
between  the  trees. 

]Mr.  Gold  was  followed  by  Mr.  S.  F.  Perley,  a  succussful  fruit-grower 
of  Maine,  in  an  address  of  great  interest.  After  indorsing  most  of  the 
l)ropositions  advanced  by  Mr.  Gold,  he  said: 

After  the  trees  get  largo  enough  to  take  care  of  themselves,  it  becomes  a  pretty  sc- 
riiHis  (question  what  \\e  shall  do.  My  judgment  is — subject  to  change  when  I  see  rea- 
i>t)n  to  change — to  run  the  orchard  to  grass,  and  pasture  it  withshoej).  Other  thiugs 
will  do  ;  but  calves  are  dangerous — hogs  are  dangerous.  They  bark  the  trees,  and  so 
will  sheep  sometimes,  if  you  pasture  too  close  ;  but  take  it  all  in  all,  I  had  rather  have 
sheep  in  my  oreliard  than  any  other  stock;  they  manure  it  more  evenly — they  enrich 
it  in  a  peculiar  way.  There  is  someting  in  the  old  saying,  that  *' sheep  leave  golden 
t  racks/'  1  know  they  manure  apiece  of  ground  better  than  any  other  stock.  Allow  mo 
aiTJiin  to  eitemy  own  experience  here.  I  have  an  orchard  of  a  little  over  four  acres, 
one  which  my  father  had  plowed  and  planted,  and  mowed  and  hoed,  as  Mr.  Gold 
tieated  one  on  his  farm.  When  I  took  the  farm  the  orchard  was  run  out,  and  for  ten 
years  1  hanUy  got  $10  profit  out  of  it.  I  undertook  to  cultivate  it.  In  i)lowing,  the 
roots  would  stick  up  all  about.  It  was  terribly  discouraging.  I  manured  it,  but  still  the 
apples  did  not  come.  Going  into  that  field  one  day  when  it  was  in  potatoes,  I  made  up 
my  mind  I  would  never  put.  the  plow  into  that  orchard  again,  bvo  as  long  as  I  might, 
and  I  left  the  potatoes  in  the  hills.  I  never  again  put  the  plow  in,  but  left  it  to  grow 
up  to  grass,  if  it  would.  I  did  not  care  much  whether  it  would  or  not.  Little 
or  nothing  has  been  done  to  it  since,  excei)t  topastuitj  sheep.    I  turned  in  half  a  dozen 
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at  firat,  mul  in  four  or  five  yeaiu  increaseA  them  to  twenty  or  twenty-five.    Now  for 
1  bo  roHuU.    The  Hliecp  w<»rc  turned  on  in  185C  j  no  account  was  taken  until  l»:?eO.    Tben 


l)eusta,  of  s4,r>ye.7i).  Ihavecbarged  tlieco8t  of  fencing;,  the  cost  of  the  little  ninnmv 
I  put  upon  it,  iwul  the  cost  of  some  underdraininf:^  that  it  needed.  I  liave  charged  r  ^r 
cent,  on  the  t'stimateil  value  for  rent  and  taxes,  and  owv  and  lK»yoml  all  those  v3q)«-:jv- 
that  li'wcv  of  land  lias  paid  mo  ^4,51^.79;  more  than  $100  i\  year  profit  i>er  am  : 
and  all  1  did  was  simply  totuniit  to  pasture,  putting  in  shet^p.  X  do  ni»t  think  Iwir 
on  .yio  Avorrli  of  any  other  kind  of  manure.  The  trees  havo  averaged  only  j^L^j  jt: 
year.  That  looks  small,  hut  when  you  take  the  agjji-egate  it  foots  np  v»»ry  patisfatu- 
rily.  It  is  more  prolitable  than  any  other  farming  1  do.  I  will  Htatc  that  last  yeartlim 
were  only(>o  bushels  of  apples  in  that  orchard,  so  that  some  other  years  yielded  prttrj 
heavily  Tom*,  year,  1,002  bushels,  another,  1,025,  and  another,  704  bii«hel4. 

I  have  in  my  mintl  another  treatment  of  an  old  orchard*  whieJi  X  saw  in  New  Gl^i- 
cester.  The  soil  was  very  similar  to  this — good  orchanl  land.  Tho  owner  liod  receutU 
put  in  a  learn  strong  enough  to  carrj-  tho  plow  right  thi;ongli  at  considerable  ileptli. 
and  I  never  hefore  saw  so  many  roots  sticking  ont.  It  was  hard  treatment.  I  ditl  m^ 
see  it  again  for  live  or  six  years  ;  hut  when  I  did  more  than  half  tho  trt*es  were  dead 
and  gone.  It  will  not  answer  to  plow  an  old  orchard  and  break  oft'  tlio  roots  in  m 
considerable  quantity ;  they  need  their  roots.  Tho  better  mode  is  to  imx)rove  tlielaa: 
by  top-dressing. 

During  the  evening  session  of  tlie  board  an  excellent  scientific  and 
practical  treatise  on  tho  subject  of  the  "  Management  of  meadows  and 
pastural  lands/'  was  read  by  Mr.  John  Stanton  Gould,  of  New  Tort 
In  his  introductory  remarks  Mr.  Gould  speaks  as  follows  of  the  genera! 

characteristics  and  habits  of  the  grasses : 

• 

A  x)ractical  examination  of  the  grasses  will  show  that  they  vary  luucliin  theirctar- 
act  era,  their  habits,  and  their  nntritivo  values;  some  of  them  llonrish  on  sandy  it 
rocky  soils,  while  tliey  speedily  i)erish  on  wet  ones ;  others  llonri.sh  vigorously  in  wr^ 
soils,  while  they  s])eedily  die  in  a  dry  one.  8ome  will  grow  in  alknliuo  soils,  aD*l''t  ^ 
these  a  i)ortion  requires  a  soil  abounding  in  potash,  another  needs  lime,  and  anolM 
can  only  grow  in  the  presence  of  soda.  ►Sonio  of  the  grasses  flourish  most  in  tbr 
brightest  sunlight,  while  others  rejoice  in  the  shade;  some  jire  best  adapted  for  hay: 
others,  useless  lor  hay,  are  extremely  valuable  for  pasture.  Some  lands  aro  forced  hit'.'  I 
great  liuwui-iance.  by  one  kind  of  manure,  which  will  operate  almost  like  a  poison  npo: 
other  varieties.  One  kind  abounds  in  that  species  of  nutriment  which  strengthni' 
tho  muscles;  another,  ill-adapted  and  indeed  quite  inoperativ*o  lor  strengthening  tfct 
muscular  tissues,  will  lay  on  fat  rapidly:  another,  which  is  qnito  delicient  in  boti  | 
these  respects,  is  rich  in  those  elements  wliich  serve  to  support  resi>iration  andfrnny 


tho  fuel  from  which  animal  heat  is  eliminated.  A  variety  of  grass  possessing  thes 
qualities  in  a  veiy  slight  degree,  maj^  yet  be  very  useful  in  combination  with  other 
if  it  assist  to  assimilate  the  nutriment  contnined  in  them  with  tho  tissues  of  theaa- 


mal  containing  it ;  in  other  words,  it  may  act  as  a  tonic,  a  dissolvent  or  an  niljaTan' 
In  view  of  all  those  facts,  it  will  l>e  clear  that  in  the  judicious  selection  of  diftertt 


to  serve  sonio  valuable pnri)ose.  It  is  tlu^  business  of  practicfal  agriculture  to  fimlrfU 
what  tliut  ])nri)ose  is,  and  to  place  it  in  the  locality  and  under"  tho  romUtionsi  )»> 
suited  to  its  nio'^t  prolitable  development. 

Hundreds  and  thousands  of  acres  of  land  are  taken  up  by  grass  in  this  county,  yii^l'^ 
iug  the  most  meager  ri'turns,  and  scarcely  i>aying  for  thclauor  of  gathering,  hwaoj* 
it  has  been  seeded  with  a  kind  of  grass  ill-adapted  to  its  capacity.  If  you  onlyw« 
these  lands  with  the  proper  knul  of  seed  they  will  at  once  give  renniiM»rative  tro^ 
For  (^xample,  the  DanihornUi  ftuhsplcattimf  although  not  so  valuable  for  fodder  as fxvD 
other  hinds,  yet  will  grow  on  clay  gi-ounds  where  timothy  will  not  llourish;  andli 
same  icnjarli  is  true  of  the  Cjfiwsurutt  rrintaius,  or  crested  dog's  tail.  Surely  it  isbrtti* 
to  sow  sii(di  grasses  as  these  which  yi(ddsonie  ])rolit  than  to  have  the  land  naked.'' 
to  allow  ii  s  o('rni)ation  by  noxious  weeds.  It  is  iniiiossible,  in  tho  present  state  of  «a 
knowledge,  to  say  with  certainty  what  species  of  grass  is  exactly  adapted  to  any  gi^ 
soil  or  situation.  We  cannot  look  upon  this  knoll,  or  that  intervale,  or  yonder pl«ii 
and  say  this  grass  will  grow  better  and  i)rove  more  prolitable  if  sown  Lero  than 
other.  IJnt  w(?  van  say^  without  hazard  of  contradiction,  that  for  every  spot  on  Cki^ 
there  is  a  grass  or  combination  of  grasses  which  is  better  adapted  for  pit>titab]e  " 
tion  than  any  other,  although  wo  cannot  say  exactly  what  it  is.  If  farmers  \i 
familiar  with  tho  several  species  they  would  recoguizo  this  tmth  more  inWjf  <        a- 
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be  prcnarod  to  contribute  original  observations  to  the  general  stock  of  knowledge.  If, 
for  st'voral  years  in  succession,  you  carefully  observe  the  soils  and  situations  where 
e:u  11  variety  grows  most  spontaneously  and  with  the  greatest  luxuriance,  and  furnish 
tb<^  result  of  your  observations  to  some  respectable  agricultural  journal,  wo  shall  soon 
iiavt'  a  mass  of  reliable  and  acciu'ate  facts  in  relation  to  this  matter  such  as  has  n<iver 
yet  been  brought  together.  Practical  men  will  then  kave  some  reliable  guidance,  and 
will  i.ot  be  (>l)liged  to  groi)e  in  the  dark  ahout  their  grass  culture  as  they  have  liitherto 
been  e()ni]K'lhHl  to  do.  You  must  i-emember,  however,  that  your  statements,  if  they  arc 
ti»  be  useful,  must  <listinguish  the  plants  by  their  botanical  names;  there  is  so  much 
eoufusiou  in  tbe  trivial  names  that  their  use  will  lead  inevitably  to  the  most  serious 
eru)rs  in  jjrai'tice ;  thus  some  half  dozen  species  are  known  in  ditterent  localities  by  the 
sin»;l('  name  of  June  grass,  as  many  more  are  called  blue  grass,  a  numher  more  are 
ealled  si)ear  j^rass,  another  number  are  called  reed  grass.  «Scc.;  hence  a  man  in  one  sec- 
tion of  country  writing  his  experience  of  June  grass,  or  nine  grass,  or  spear  grass,  will 
grievously  mislead  a  fanner  in  another  section  who  knows  an  entirely  different  plant, 
having  dilVerent  habits  and  requirements,  by  that  name. 

The  writer  then  proceeds  to  state  the  following  important  facts: 

First.  It  appears  that  the  grasses,  which  in  the  present  state  of  our  knowledge  are 
the  most  useful  :uid  the  most  i)roiitable,  seem  to  tiourish  best  when  the  opposite  ex- 
tri'uies  of  wetness  and  dryness  are  avoided.  Very  careful  counting  in  a  great  numher 
of  meadows,  give  tlie  following  results:  In  wet  meadows,  out  of  thirty  plants,  four 
were  useful  and  twenty-six  were  useless;  that  is,  they  were  weeds.  In  dry  meadows, 
out  of  thirty-eight  plants,  eight  were  useful  and  thirty  were  useless.  In  moist  mead- 
ows, out  of  forty-two  plants,  seventeen  were  useful  ancl  twenty-five  useless. 

Second.  In  a  rough  classitication  of  soils  intouplandthinsoils,  poor  clay,  rich  loams, 
Hooded  meadows,  and  irrigated  meadows,  the  following  figures,  which  give  the  average 
of  a  grejit  number  of  careful  observations,  will  show  the  relative  values  of  each  kind 
of  soil.  The  '•  upland  thin  soils"  were  in  all  cases  the  poorest  grass  lands  ;  the  '*  poor 
(  hiys"  gave  i>0  j)er  cent.;  the  red  loams  150  per  cent.;  the  ^'llootled  meadows"  250  per 
ceiit..  au<l  the  "  irrigated  meadows"  400  per  cent,  more  than  the  ''upland  thili  soils." 

Third.  The  soil  which  seems  best  adapted  to  the  production  of  our  best  grasses  is  a 
strong,  de(*p  calcareous  soil  resting  on  a  clayey  subsoil.  On  such  a  soil  we  may  bo  sure 
of  ail  abundant  vegetation  resisting  drought  and  lieat  and  making  a  fine  desirahle  sod  ; 
but  y(»u  must  not  forget  that  there  is  no  soil  which  is  incapable  of  hearing  grass  if  wo 
only  s(dect  the  variety  best  adapted  to  it,  and  bestow  upon  it  the  treatment  most  suit- 
abb^  to  it.  P.y  eireeting  physical  and  chemical  alterations  in  the  soil,  we  may  adapt  it 
to  the  ])roduction  of  almost  any  kind  of  grass ;  but  as  this  \s  an  extensive  and  tediouo 
])rocess,  most  farmers  will  prefer,  at  least  in  the  first  instance,  to  suit  their  grasses  to 
their  soils,  rather  tiian  the  soils  to  the  grasses, but  we  should  keep  the  amelioration  of 
the  soil  steadily  in  view  so  as  at  length  to  fit  it  for  the  production  of  the  most  valu- 
able kinds. 

Mr.  (rould  states  that  if  soil  is  preparetl  thoroughly  aiul  made  as  rich 
as  manure  ran  make  it,  and  sown  so  thickly  with  any  one  kind  of  grass 
seed  that  the  seeds  will  actually  touch  each  other,  it  will  be  found  that 
after  germination  many  of  the  -young  plants  die  out,  leaving  certain 
interspaces  of  unoccupied  soil  between  the  plants  which  still  live. 
These  interspaces  may  be  filled  ever  so  often  with  fresh  seed,  but  a 
like  result  is  sure  to  follow.  It  is  impossible  to  fill  them  with  the  same 
species,  as  the  living  plants  will  not  tolerate  any  neighbors  nearer  than 
a  fixed  distance — a  distance  determined  by  the  greater  or  less  abundance 
of  the  specillc  food  required  by  the  particular  species  of  grass  cultivated. 
If  with  a  given  amount  of  this  food,  the  plants  will  grow  within  three 
inches  of  each  other,  as  the  amount  decreases  they  will  require  intervals 
of  six.  nine,  twelve  inches,  and  so  on.  Each  soil  has  therefore  a  capacity 
for  bearing  a  maxinuim  number  of  plants  of  one  variety  of  grass,  which 
can  under  no  circumstances  bo  exceeded.  If,  then,  these  unavoidable 
interspaces  be  sown  with  the  seeds  of  another  species  of  grass,  a  certain 
number  of  its  plants  will  grow  and  the  remaider  will  die  after  germina- 
tion, as  before;  the  plants  that  giow  will  not  interfere  with  those  of  the 
first  variety,  and  the  crop  will  be  materially  increased.  Still  there  will 
be  spaces  of  unoccupied  soil,  and  the  ground  will  not  be  thoroughly  turfed 
over  until  from  five  to  twenty  varieties  are  growing  upon  it.  Experience 
has  shown  that  any  soil  will  yield  a  larger  and  more  nutritive  crop  wh 
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sown  with  froDi  five  to  ten  species  of  seeds  than  wheu  only  one  or  two  are 
growing.  Animals  iiourisli  much  better  on  mixed  grasses  tlian  they  do  ■ 
on  a  single  species,  however  nutiitive  that  species  may  be.  T^e  animal 
tissues  require  numerous  elements  for  their  support,  and  these  elements 
are  furnished  in  greater  abundance,  and  are  better  adapts  for  assimila- 
tion by  a  mixture  of  dissimilar  grasses.  Nature  teaches  this  doctrine 
very  clearly,  independently  of  theoretical  considerations.  The  horse, 
when  at  liberty  to  choose,  will  always  leave  the  single  one  for  the  mix- 
ture. On  a  very  rich  old  pasture,  which  fattened  one  large  ox  and  three 
sheep  per  acre,  one  thousand  plants  stood  on  one  square  foot  of  ground, 
of  which  nine  hundred  and  forty  were  natural  grasses,  and  sixty  were 
creeping  rooted  clover  and  other  plants;  there  were  twenty  distinct 
species  of  plants  on  this  square  foot  of  ground.  To  quote  Mr.  Gould's 
own  language : 

On  a  well-managed  water  meadow  tbero  were  on  a  square  foot  one  thousand  scTcn 
hundred  and  two  x>lants  of  the  natural  grasses,  and  ninety-six  of  the  clovers  and oIIkt 
plants.  Now  compare  this  wonderful  luxuriance  with  the  pro<luco  of  an  equal  space 
of  land  with  a  single  species  of  grass.  A  single  square  foot  where  nothing  but  narrov- 
leaved  meadow  grass  (Poa  angusilfoUa)  grew,  contained  one  hundred  and  ninet.v-t\ro 
plants;  of  meadow  fox-tail,  (AlojyecuriiH  pratensin,)  eighty-two  plants;  of  rye-'graas. 
{LoUuvi  pcrrcne,)  RGwcnty-iiyo  plants.  Ct)mi)are  seventeen  hundred  and  ninety-eight 
with  seventy-live  plants  to  a  square  foot  and  you  will  at  once  see  bow  desirable  and 
profitable  is  the  sowing  of  a  great  variety  of  seeds.  You  will  see  bow  much  is  annually 
lost  to  the  country  for  the  want  of  a  greater  variety  of  plants  in  our  meadows  audpas^ 
tures,  for  the  farmers  in  tlie  United  States  who  sow  more  than  two  kinds  of  seeds  might 
be  comfortably  acconunodated  in  a  moderately-sized  church. 

The  writer  thus  condemns  the  common  practice  of  sowing  grass  seeds 
with  some  kind  of  grain  : 

Most  farmers  are  accustomed  to  sow  their  grass  seeds  with  some  kind  of  grain,  and 
many  defend  the  ))raetiee  on  principle,  but  I  think  the  preponderance  of  evidence  is 
clearly  and  une(iuivocally  on  the  side  of  those  who  advocate  separate  sowing.  The 
practical  results  have  almost  invariably  been  in  favor  of  tliis  method  when  it  has  pro- 
perly been  done,  and  theoretical  considerations  would  most  certainly  lead  to  this  prao- 
tice.  The  grain  crop  abstracts  from  the  soil  a  large  portion  of  the  nutriment  which  is 
needed  exclusively  by  the  young  grjtss.  Kvery  plant  of  gi-aiu  occupies  a  place  to  the 
detriment  of  the  expected  sward;  much  injury  is  done  by  the  lodging  of  the  grain 
when  beaten  down  by  heavy  rains.  The  young  ])lantH  are  repressed  in  the  spring  by 
the  shade  of  the  grain  Avlien  they  most  need  the  genial  influence  of  the  sun  and  uiei 
wlu!u  the  grain  is  cut  it  is  exposed  in  its  weakened  state  to  its  fiercest  suniiuer  glare, 
at  a  period  when  it  is  more  exposed  to  di'ought  than  at  any  other  season  of  the  vcar. 
This  perfect  coincidence  between  the  teachings  of  science  and  the  results  of  practical 
exj)erience,  fully  justify  me  iu  the  opinion  I  liave  just  given,  that  grass  seeds  in  must 
cases  should  be  sown  by  themselves.    Another  cause  of  the  failure  of  grass  seeds  to 

fcrminate,  is  the  damaged  condition  in  which  they  are  received  from  the  secdsmau. 
t  must  beboriH}  iu  mind  that  difl'ereut  species  of  grass  vary  greatly  in  their  abilitvto 
form  good  seed,  a  large  proportion  of  the  most  carefully  secured  croj^s  p^o^•ing  abor- 
tive; thus,  orchard  grass  is  very  apt  to  prove  defective,  pen  nnial  red  clover  hasfiv- 
(juently  abortive  seeds,  and  the  seed  of  the  meadow  fox-tail  is,  as  a  general  rule  so 
bad  that  only  one  seed  out  of  three  will  germinate. 

In  reply  to  a  qnestion  as  to  what  kind  of  top-dressing  should  beused^ 
Mr.  Gould  said : 

That  depends  entirely  upon  the  peculianties  of  the  soil.  A  man  is  siiuply  a  quack 
who  stands  -"  -^ *■• '  "^^  '    *""'^ '  — ^— -i  -  x 1.  .^  •    ., 


for  any  pj 

to  the  soil  the  missing ...     ^^  , ^  ..,  „  ,.^ x.w*vj  ^j.  xiuit?  m 

the  soil,  then  calcareous  manures,  chalk,  lime,  and  plaster  are  the  manui\»8  best  adapted 
to  restore  it.    If  the  deiiciemy  is  in  i)hosphates,  give  i)hosphati(?  manures  ;  give  ground 


Chemistry 
nure  is  best 


y  wifl  give  you  light,  but  if  you  want  to  learn  m  a  practical  way  what  mn- 
est  adai)ted  to  your  soil,  do  as  I  recommended  you  to  do,  to  ascertain  what 
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kind  of  ^rass  is  best  adapted  to  your  land.  Measure  off  eiglit  or  nine  square  rods  of 
your  meadow  or  pasture,  and  on  one  of  them  put  phosphate,  on  another  idaster,  on 
another  ashes,  on  another  lime,  on  another  nitrate  of  soila,  and  so  j^o  on  with  the  dif- 
ferent kinds  of  manures,  the  action  of  which  you  want  to  investigate  on  the  grass, 
k'aving  one  of  the  squares  without  any  manure  whatever.  Mow  off  from  eachs([uare 
rod  on  the  same  day  the  amount  of  grass  that  has  grown  upon  it,  and  weigh  it  in  a 
green  state.  Ihit  do  not  decide  yet;  let  all  ho  converted  into  hay.  Do  it  carefully  : 
do  it  with  your  own  hands,  if  necessary,  only  ho  sure  that  none  of  the  hay  from  oiie 
of  the  scpiares  is  mixed  with  that  of  another  square;  then  when  youi*  grasses  are 
thorouglily  dried,  (let  them  all  he  equally  dry,)  weigh  each  portion,  and  the  whole 
story  is  told  you  at  once.  If  you  find  that  one  kind  of  manure  gives  ywi  four  pounds 
of  hay  nior«^  on  your  rod  than  that  which  was  unmanm-ed,  then  you  know  that  four 
times  KiO  will  he  the  amount  of  extra  hay  got  from  an  acre  by  the  use  of  that  i)ar- 
ticular  manure.  You  know  what  you  can  sell  that  extra  hay  for.  Suppose  500  pounds 
is  the  result ;  you  know  what  500  pounds  of  English  hay  will  bring;  then  calculate 
how  much  it  wili  cost  to  put  that  manure  on  IGO  square  rods,  and  the  measure  of  profit 
is  given  you,  as  it  can  be  in  no  other  way.  In  that  way  you  will  learn  i)recisely  what 
kind  of  manure  your  soil  requires,  and  you  will  also  learn  what  you  can  afford  to  pay 
for  any  kind  of  manure  whatever. 

In  a  discussion  wliicli  followed  Uie  reading  of  this  essay,  Mr.  Horace 
Colburn  gave  bis  experiments  in  grass-culture  on  reclaimed  swamp 
lands,  as  follows : 

Wherever  I  have  traveled  in  Maine,  I  see  a  great  portion  of  the  best  grass  lands 
covered  with  bushes  and  other  obstructions  to  culture.  Whoever  has  taken  notice  the 
last  year,  may  have  seen  a  good  crop  of  grass  on  what  wo  call  reclaimed  swamp  lands, 
while  you  could  count  the  gravel  stones  at  a  distance  on  the  uplands,  and,  in  some 
places  you  could  see  countless  gra»^hoi)i>er8  also.  Some  farmei-s  object  to  swamp  lands 
because  they  say  they  cannot  raise  the  better  grasses  on  them,  and  that  the  varieties 
of  fiwalc-grass  are  good  for  nothing.  But  the  present  year  will  be  sufficient  to  con- 
vince them  to  the  contrary.  We  find  those  who  have  those  grasses  have  no  difficulty 
in  getting  them  all  eaten  up,  and  to  good  advantage.  In  1839  I  purchased  the  farm,  // 
or  a  portion  of  it,  on  which  I  now  live.  The  soil  is  mainly  clay  loam,  through  which 
runs  a  small  stream  that  empties  into  the  western  branch  of  the  Sheepscot  Kiver,  on 
each  side  of  which  was  a  strip  of  interval,  varying  in  width  from  two  to  twenty  rods, 
and  for  that  width  it  was  covered  with  alders,  elder  bushes,  and  with  almost  anything 
that  could  drift  upon  it.  Wlierever  the  bank  comes  down  steeply  toward  the  brook, 
the  former  occupants  had  hauled  logs  from  the  highlands  and  dumped  them  on  to  the  in- 
terval, and  it  looked  like  rather  a  hard  job  to  clear  the  i>iece.  After  I  moved  on  the  farm, 
it  began  to  be  Avhispered  around  that  I  had  bought  Mr.  such-a-one's  bog,  and  much 
wonder  was  expressed  that  I  had  not  bought  more  upland  ii^tcad,  so  that  I  could  raise 
more  grass  and  corn.  It  was  a  good  hay  season,  and  all  the  iiay  (;ut  was  judged  to  bo 
twelve  tons.    I  bought  it  at  that  estimate,  but  do  not  think  there  was  so  much. 

When  a  suitable  time  came,  I  commenced  at  the  lower  end  of  the  bushes,  cut  them 
out  by  the  roots,  cut  and  cleared  off  the  logs,  and,  where  it  was  not  springy,  I  ])lowe<l 
and  seeded  to  English  grass  ;  where  it  was,  I  hit  the  water  grasses  remain.  I  have 
cut  grass  on  some  of  it  for  more  than  twenty  yeai's,  and  it  has  averagedtwo  tons  totho 
acre.  The  hay  cut  now  is  finer  than  when  1  first  mowed  it,  and  by  following  up  these 
jdaces  I  have  been  able  to  increase  the  quantity  of  hay  upon  my  farm  from  twelve  to 
seventy  or  eighty  tons,  until  within  the  bust  two  years.  But  these  intervals  and  swales 
have  not  fallen  off  in  quantity  in  these  years  when  the  upland  has  not  yielded  a  half 
croj).  By  clearing  these  waste  places  I  am  enabled  to  keep  up  the  fertility  of  the  up- 
lands. The  sediment  left  after  being  overflowed  keeps  them  enriched  sufficicntlj'  to 
l>roduce  an  even  crop  of  grass  without  any  other  dressing. 

Mr.  Sylvanus  Poor  made  the  following  statement : 

My  farm  contained  a  largo  amount  of  such  swampy  land.  I  had  several  acres  in  a 
bmly  lying  between  my  house  and  interval  that  I  wanted  to  imi)roA'e.  After  taking  <^ff 
the  bushes,  which  cost  $7  per  acre,  I  dug  a  ditch  through  it  in  the  best  place  to  di-am 
it,  from  3  to  4  feet  deep,  and  3  feet  wide  at  the  top,  at  about  right  angles  with  the 
banks  of  the  upland.  This  main  ditch  was  left  oi)en  until  all  the  rest  were  finished. 
1  then  dug  two  others,  one  on  each  side  of  the  main  dit<;h.  at  about  right  angles  Avith 
it,  and  ahout  the  same  size  and  depth,  near  the  ridge,  in  the  best  place  to  receive  the 
Sluing  and  surface  water.  In  these,  for  want  of  draining  tile,  I  used,  for  one  side,  small 
poles,  (ash  and  cedar,)  beginning,  in  all  cases,  at  the  upper  end,  to  lay  my  drain,  being 
careful  to  keep  the*  water  course  clear.  On  the  other  side  I  used  brick  and  flat  stones. 
Al'ti^r  making  them  comparatively  tight,  I  filled  in  with  coarse  sand  or  gravel  to  within 
8  or  10  inches  of  the  surface,  so  iis  not  to  disturb  the  sand  with  the  plow  when  plow- 
ing.   This  method  takes  not  only  the  spring,  but  the  surface  water  readily.    But  this 
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(lid  not  fully  .irconii)li.sli  my  object,  for  I  fouml  spring  places  on  botli  sides  of  mv sule 
tlitehcK ;  1 1  lion  i\\v^  two  otiior  side  ditches  parallel  with  tho  Ih-st  onos,  and  not  fimlini; 
iniuh  -wati'i",  1  lillod  tlioni  at  oneo  with  coarse  gravel  from  tho  l>ottom  to  near  tho  wir- 
faeo,  and  found  that  they  took  the  surface  water  i-eadlly,  but  did  not  drain  niylaTid 
sulhcicntly:  1  then  dn<;  smaller  ditches  (hut  about  the  samo  depth)  from  the  H<lt' 
drains  to  wherever  I  found  a  spring  on  the  ground.  These  I  filled  at  once  with  coju* 
gravel,  as  hefcnv  descrihed,  unlesfl  there  was  too  great  a  lio"\v  of  "water;  in  that  cajsci 
laid  luiderdrains,  and  lilled  as  before.  In  this  way  my  object  "was  accomplished,  and  I 
can  now  raise  on  land  that  was  worthlens  and  brfrren  for  goo<l  crops,  eom,  potai<»e!. 
tuniips,  wheat,  harley,  and  oats,  and  the  bent  of  Kngliah  hay,  and  get  large  crops. 

Sinre  then  I  have  done  more  at  improving  tho  same  kind  of  laud  on  other  part>rf 
my  farm,  and  have  learned  something  from  experience.  Now,  I  dif^  the  main  ditch  in 
the  ]»est  place  to  drain  the  land,  and  sonu-times  more  tlian  6  feet  dee]) — it  beinjjTrn- 
imptntnnt  to  have  the  main  ditch  deep  enougli  to  thoroughly  drain.  1  then  make  M«ir 
ditclies  fn)m  my  main  <Utch  to  Avheivver  1  find  a  sirring  or  very  "wct  place.  Thi*' 
ditches  1  till,  as  hefore  descrihed,- using  judgment  as  to  whether  an  uiidenlrain  is  k- 
(juii-ed,  or  whether  the  coarse  sand  will  answer  alone.  I  prefer  to  use  sand  from  a  saml 
b<'ach  at  the  river,  as  water  passes  through  it  readily.  After  draining  such  land,  nnJ 
it  becomes  settled  and  comparatively  hard,  I  find  it  for  my  intei-est  to  plow  and  culti- 
vate it,  l\)r  the  purpose  of  imi)roving  the  quality,  as  well  as  the  quantity  of  tliclujy. 
There  is  an  acid,  or  sometliing  of  the  kind,  fn  most  of  such  cold,  niucky'land,  that  is 
injurious  to  vegetation ;  hut  ex]>o8ure  to  the  atmosphere  will  remove  it,  although  somi- 
tintes  it  takes  several  yj'.nrs. 

I  had  a  small  ])leee  of  swami\v  laud,  lyjng  at  the  foot  of  the  bank,  so  wet  ami  soif 
that  1  conlil  inn  a  small  pole  into  it  b  or  10  feet  very  easily.  After  taking  off  tb- 
bushes,  Ac,  and  ditching  near  the  ridge  so  as  to  take  away  the  spring  water,  I  sowfil 
herdsgrass  ami  fowl  nieatlow  seed,  but  it  would  not  produce  anything  of  value ;  Itheii 
top-dressrd,  and  stnved  on  seed  with  the  same  result ;  the  seed  sprouted  an<l  came  np. 
but  it  soonwithere<l  and  died.  This  was  tho  second  year  after  ditching.  Isnpiuvdl 
I  IvJiew  why  the  grass  would  not  grow,  and  let  the  land  lie.  Tho  fourth  yearfov^l 
meadow  began  to  grow,  and  the  fifth  year  I  had  a  heav^'  crop  of  lierdsgrassandfovl 
meadoAv,  and  the  land  has  ]H'oduced  bountifully  ever  since,  whicli  is  seven  or  eight 
years. 

All  interesting  discussion  on  the  subject  of  the  best  breeds  of  cattle 
for  the  production  of  milk  waj  followed  by  an  essay  from  Mr.  L.  L.  Luca*?. 
on  ^*  Common  ]<]rrors  in  Hearing  and  Feeding  Farm  Stock.'*  In  the 
course  of  his  paper  ]\lr.^  Lucas  states  that  the  fanners  of  Maine  cannot 
raise  stock  exclusively  Vor  beef  purposes  except  at  a  loss.  In  this  re- 
spect tlioy  cannot  compete  Avith  the  West.  This  being  tlie  case  none 
but  the  better  breois  should  be  raised,  and  they 'chiefly  for  dairy  and 
working  purposes.  While  a  good  cow,  bred  from  a  pure  blood  male, 
will  bring  $100,  a  common  one  will  bring  only  $25.  There  is  not  this 
difference  in  the.  cost  of  raising — that  indeed,  would  bo  in  favor  of  the  I 
improv(Ml  breed.  The  best  calves  only  should  be  retained,  and  they 
should  be  kept  thriftily  gi'owing  until  they  are  grown  or  disposed  of. 

•"^i''**^  they  are  at  work  or  giving^  milk,  they  - 

•'S  poin^'^d  out  is  that  of  overstocking 
se  au'    lard  work  on  the  part  of  tlie 
^P'liH    vn-  «  ^rket,  cattle  from  these 
•     »i-    .     *-l in i>oor condition, 

-'    iw,  meadow  and  swaie 

jr,  and  often  sheltered 

;i'eatest  mistakes  amon^: 

bles.    From  an  estimate 

iLaicc*  that  the  extra  expense 

"vs  hi  extreme  cold  weather, 

ov/iiiy  enough  to  accommodate 

as  an  ordinary  sitting  room 

1^'^  feeding  of  rough  fodder, 

>     '>^^  ^'^^    The  large  bulk 

^'^  "»  "^tiiip^  Htitex* 


When  they 
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treme  Imnger  and  cold  will  indnce  cattlo  to  eat  it,  and  then  only  in 
quantities  suflBcient  to  keep  them  from  actual  starvation  5  whereas,  if  it 
could  be  cut  line,  wet  with  warm  water,  or  even  with  cold  water  in 
moderate  weather,  and  a  small  quantity  of  Indian  meal,  shorts,  or  fine 
feed,  mixed  with  it,  it  would  be  greatly  improved  and  eaten  with  nearly 
as  nnich  avidity  as  common  English  hay,  and  furnish  about  as  much 
luitriment. 

Still  another  error  is  in  allowing  hay  and  grain,  includiug  corn,  to 
stand  from  eight  to  ten  days  too  long.  Wben  this  is  the  case  the  straw 
and  stalks  become  dry  and  woody,  and  almost  worthless  as  fodder ;  and 
the  grain,  although  it  may  measure  rather  more  bushels,  is  worth  much 
less  tofeed  to  either  man  or  beast.  Grain  is  good  in  proportion  as  the  straw 
is  green  and  good.  Wheat  must  be  cut  {it  the  proper  time,  otherwise  it  is 
injured,  the  same  as  hay.  Corn  should  be  cut  and  shocked  as  soon  as  it 
turns  fairly  yellow,  and  allowed  to  ripen  in  the  shock.  So  ripened  it 
does  not  shell  from  the  cob  so  easil}',  but  it  is  more  nutritious,  and  in 
every  respect  a  great  gain. 

Mr.  Thayer  spoke  of  the  reljitive  value  of  different  kinds  of  food  for 
stock  cattle  and  milch  cows.    He  said : 

Of  lat<}  years  I  liave  kept  some  cows  for  the  sale  of  milk.  I  wanted  to  know  what 
it  wouhl  cost  to  keep  them.  By  careful  experhuent  and  actual  weighing,  I  found 
tliat  20  pounds  of  good  hay  would  keep  a  cow  hotter  than  they  are  usually 
kept.  For  winter  mi&  it  is  necessary  that  some  provender  sliould  he  given  in  addition 
to  liay,  and  I  hegan  with  the  impression  that  10  hushels  of  corn  was  as  good  as  a  ton 
of  liay,  and  fed  accordingly.  1  soon  found  out  my  mistake,  and  lately,  when  hay  was 
scarce  and  1  wanted  to  get  along  with  as  little  as  would  answer,  and  make  up  the  ueces- 
Bary  food  with  meal.  So  I  went  on  the  supposition  that  20  hushels  of  meal  were  equal 
to  2,000  pounds  of  hay ;  hut  I  found  that  that  was  not  enough.  Then  I  hunted  up 
what  the  hooks  liad  to  say  ahout  it,  and  I  found  it  stated  that  it  required  G4  pounds  of 
corn  to  he  equal  to  a  hundred  pounds  of  good  hay.  That  just  about  agreed  witli  my 
experience,  and  I  afterward  so  state<l  at  a  meeting  of  our  cluh ;  hut  nobody  agreed 
with  mo  at  first.  We  had  some  pretty  lively  discussions  about  it.  Finally  I  weighed 
out  10  pounds  and  20  pounds  of  hay,  and  meal  equal  to  10  pounds  of  hay,  reckoning 
10  l>ushel8  and  15  bushels  and  20  bushels  equal  to  a  ton  of  hay,  and  set  them  before 
t  hem.  When  they  come  see  the  different  messes  as  actually  weighed  out,  they  all  came 
over  to  my  way  of  thinking. 

iVIr.  James  A.  Lawrence  said : 

1  liave  a  horse  weighing  about  1,200  iiounds.  I  give  him  12  pounds  of  hay  and  two 
(luarts  of  scalded  meal  in  the  morning,  a  quart  of  oats  at  noon,  and  at  night  two  cpiarts 
more  of  scalded  meal.  So  far,  this  allowance  has  kept  my  horse  in  good  condition, 
sleek,  smooth,  and  bright.  My  cows  are  half  Durham  and  half  Ayrshire.  To  my  older 
animals  1  give  12  pounds  of  hay  per  day,  two  quarts  of  scalded  meal  in  the  mornlug, 
and  the  same  quantity  at  night ;  and  my  cows  in  milk  never  liave  given  more  in  winter 
than  they  do  this  winter.  My  younger  stock,  three  years  old,  two  years  old,  yearlings 
and  calves,  I  feed  about  in  that  ratio.  I  have  two  or  three  full  blooded  Ayrshires, 
which  will  be  a  year  old  next  spring.  I  sim  giving  them  live  pounds  of  hay  per  day 
and  one  pint  of  oats,  and  they  are  sleek  and  handsome.  My  hay  is  chiefly  timothy  and 
red  top,  and  was  cut  before  it  came  into  the  second  blossom^  and  cured  in  the  best  pos- 
sible miuiner,  bright,  handsome,  and  aromatic. 

Mr.  John  Stanton  Gonld  said : 

1  have  found  great  difference  of  opinion  with  regard  to  feeding,  and  the  amount  of 
food  necessary  fcr  keeping  animals,  and  I  resolved  to  go  to  headquartei-s.  I  spout  con- 
sitlerable  time  in  the  city  of  New  York  visiting  the  horse-railroad  stables  in  that  city 
and  in  Brooklyn,  and  the  omnibus  horse  stables,  in  order  to  learn  their  experience.  I 
found  those  in  charge  ver>'  courteous.  They  opened  their  books  and  gave  mo  eveiy 
infurmation  desired.  To  sum  up  the  results,  looking  over  the  record  of  their  exi)c- 
riencc  for  several  years,  I  found  that  they  had  all  uettlcd  down,  each  company  for 
itself,  as  the  result  of  careful  and  repeated  experiments,  the  details  of  which  1  was 
l)rivileged  to  observe,  upon  one  uniform  rule  for  horse-railroad  horses,  and  that  was, 
I'J  iwuiids  of  hay  and  IG  pounds  of  Indian  meal  per  day.  In  that  way  a  railroad  horse 
was  kei)t  up  to  his  highest  condition,  and  they  were  enabled  to  do  their  work  more 
satisfactorily  than  under  any  other  system  that  had  been  tried.    Oats  had  been  repeat 
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edly  used  as  an  aiUclo  of  food,  and  their  cost  was  carefully  compared  with  that  of 
Indian  meal.  It  wa.s  found  at  ono  time,  that  during  the  hot  weather  the  feediDg  of 
this  amount  of  liuliau  meal  would  be  found  rnjurious;  but  the  result  of  their  expe- 
rience was,  that  Indian  meal,  on  the  whole,  for  a  railroad  or  omnibus  horse,  was  the 
true  thing.  But  thoy  have  oiio  very  cuiious  practi^'C,  the  reason  of  which  I  am  unable 
to  fathom,  which  I  ought  to  state  in  connection  with  this,  as  i)ossibly  bearini:  upon 
the  subject  under  discussion.  They  invariably  water  all  their  horses  at  1  o'clock  at 
night.  They  liave  an  idea,  how  true  it  is  I  do  not  know,  that  watoriujj  their  Jiorsesat 
night  adds  greatly  to  their  power  of  digesting  food,  and  x>revont8  injurious  conse- 
quences. 

Many  additional  articles  of  great  value  are  contained  in  this  report, 
bnt  a  lack  of  space  forbids  further  notice  of  them. 

The  oigliteentli  annual  report  of  the  Maine  State  Board  of  Agricul- 
ture for  the  year  1S73,  contains  some  500  pages,  The  winter  session  of 
the  board  for  this  year  was  held  at  Winthrop,  commencing  on  the  14tli 
and  ending  on  the  ITtli  of  January.  The  meetings  were  well  attended, 
and  much  interest  was  manifested  in  the  addresses  and  discussions. 

In  his  introductory  remarks,  Secretary  Boardman  states  that  as  early 
as  1787  an  agricultural  society  was  cstablisbed  in  Winthrop,  the  first  of 
the  kind  in  New  England,  and  the  second  in  all  IN'orth  America.  This 
society,  under  two  or  three  different  names,  has  maintained  its  organi- 
zation to  the  i)resent  time.  In  the  early^  years  of  its  existence  the  ofiS- 
cers  of  the  present  society  carried  on  an  extended  correspondence  with 
the  leading  farmers  of  the  country,  and  as  early  as  182G  imported  25 
bushels  of  seed- wheat  direct  from  (iibralter,  Spain,  which  was  distributed 
among  the  members  of  the  society.  In  1834  it  imported  oats  from  Scot- 
land. The  first  agricultural  paper  in  Maine  was  also  started  in  Win- 
throp in  1833,  called  the  Kennehce  Fanner,  which  name  was  afterward 
changed  to  Maine  Farmer, 

]\Ir.  John  May,  in  his  address  of  welcome  to  the  members  of  the  board, 

also  took  occasion  to  revive  many  interesting  facts  connected  with  the 

early  history  of  Kennebec  County  and  the  town  of  Winthrop.     Winthrop 

was  settled  in  1705,  and  was  long  known  as  Pond  Town.    More  than 

three  quarters  of  a  century  ago  meetings  were  held  and  an  association 

formed  at  this  place,  the  object  of  which  was  to  elevate  the  laborer  and  the 

calling  of  the  husbandman.    No  record  has  been  preserved  of  thediti- 

cussions  and  doings  of  this  ancient  association  j  but  the  results  were  so 

satisfactory  and  gave  such  promise  of  success  in  the  future,  that  the 

members  were  induced  to  apply  for  an  act  of  incorporation,  which  was 

granted  by  the  Legislature  of  Massachusetts,  February  21, 1818.     Alex- 

\nder  Belcher,  Peleg  Benson,  David  Foster,  Charles  Ilarris,  Dean  How- 

ird,  Xathan  Howard,  Joseph  Metcalf,  Issachar  Snell,  Joseph  Tiukham, 

^noch  Wood,  Elijah  Wood,  and  Samuel  Wood,  were  the  incorporators! 

ne  first  nieet'Tif    vas  held  on  ti^e  4th  day  of  July,  1818.    Its  officers 

vere  Sy»»^'^'»  '  r   'sident     *      Muiah  Pierce,  vice  i)resident ;  Joseph 

Jr>f'•'»^        4iv.ii.v/...ii.^    -"'Tctui^^      vlexander  Belcher,  treasurer;  David 

1^,  " »!/ -    >f»no.        cciwi*..    »innii^  jfAooT%i»  v^^rig^  ftud  Duvld  Fos- 

'^u    •  ^c*i.     u  order  to  enlarge 

•  i.v,  .      -^  jiatioj    vas  changed  from 

.i<^p»'  >,aud  in  March,  1832,  the 

V    ••           ^'      c.  granted  by  the  Legislature 

.11x1  k^cti  tcnt;  G.  W.  Stanley,  vice 

'  ijah  ^'                  *     '^    ,.»ixiii  "     firiAvj.  Samuel  Chand- 


i 


\  Benson,  Elijah 
lot  mation  obtained 
►rity  to  the  i 


nil 

V  ov;iebrity  tothe  farmers 
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On  the  secoud  day  of  the  meeting,  Mr.  Silas  Hawes  read  a  paper  on 
the  advantages  of  mixed  husbandry.  He  aflSrmed  that  no  one  crop 
uas  safe  enough  for  a  specialty.  The  superior  state  of  farming  in 
England  is  due  to  a  systematic  rotation  of  crops,  but  if  a  specialty  in 
any  crop  is  followed  rotation  cannot  be  practiced.  In  mixed  farming,  it 
one  crop  fails,  the  climatic  conditions  that  caused  the  failure  are  auspi- 
cious for  the  perfection  of  some  other.  A  wet  season  that  produces  a 
good  hay  crop,  militates  against  the  potato  crop;  a  dry  season  which  per- 
fects the  potato  crop,  cuts  off  grain  and  hay  to  a  considerable  extent. 
The  fruit  crop  is  more  noted  than  any  other  for  fluctuations.*  Daiiying, 
to  be  pursued  with  profit,  depends  on  the  seasons,  the  production  of  for- 
age, and  so  on  to  the  end.  All  that  is  not  produced  must  be  bought,  and 
ol'ten  it  has  to  be  purchased  at  rates  greatly  above  its  cost  of  production, 
lie  continues: 

I'riccs  of  labor  will  not  admit  of  ccouomicallv  cn^aping  in  siwcialtics.  If  onrfarm- 
ini;  operations  exceed  a  certain  ran^ifc,  avo  must  hire  help.  If  wo  have  more  to  do  than 
we  can  i»ertorm  ourselves,  wc  must  hiivc  extra  labor.  This  labor  is  costlj'  and  must  bo 
]>ai<l  lor;  and  U)  ^et  money  to  pay  it  wo  musteell  some  product.  If  wo  run  specialties 
and  they  fail,  we  arc  unable  to  pay.  If,  on  the  other  hand,  wo  adhere  to  mixed  farming, 
and  one  crop  fails,  another  is  good;  and  if  one  falls  below  an  average,  another  rises 
above,  so  we  nniintain  the  equilibrium  and  have  a  surplus  to  sell,  of  some  kind,  and 
the  laborer  receives  his  hire. 

Following  the  paper  of  Mr.  Hawes  was  one  on  the  subject  of  "Changes 
in  our  Farming,^'  by  Mr.  Z.  A.  Gilbert.  The  writer,  after  alluding  to  the 
])rogress  made  elsewhere,  says  that  the  general  features  of  farming  in 
3Iaine  have  changed  but  little  during  the  past  twenty-five  years."*  There 
is  a  gradual  decrease  in  the  amount  of  production  per  acre,  and  notwith- 
standing the  increased  demand  for  many  of  the  productions  of  the  farm 
and  garden,  he  does  not  think  farming  pays  as  well  now  as  it  did  a  quar- 
ter of  a  century  ago.  Farmers  seem  loth  to  depart  from  the  old  beaten 
track,  and  hence  are  being  greatly  distanced  by  the  more  scientific  and 
progiessive  farmers  and  gardeners  of  other  States.  lie  urges  more 
attention  to  market-gardening,  and  thinks  that  the  farmers  of  Maine 
nuiy  look  to  such  productions  for  a  solution  of  the  question,  "  How  to 
make  the  farm  pay.''    On  this  subject  he  says : 

Can  any  one  frame  a  reason  why  Tve  do  not  raise  our  onions  instead  of  purchasing 
Uicni  abroad?  Owniers  of  land  in  Massachusetts  find  it  a  money-making  business  to 
^row  onions  on  land  worth  fivo  hundred  to  a  thousand  doUars  an  acre,  the  soU  of 
which  is  far  inferior  in  productive  caijacity  to  ours,  with  help  costing  more  than  it  costs 
aiiioii^LC  us,  aiid  transi)oi't  them  down  to  Maine  to  supply  the  owners  of  these  clicap 
lands  V.  ith  this  highly-i)rizcd  vegetable;  yet  it  is  proved  beyond  a  question  that  onions 
can  be  ;^rown  here  as  well  as  in  Massachusetts.  AU  that  is  needed  is  Massachusetts 
J  kill  worked  into  Maine  soU — refining  our  rough  potato  culture,  and  changing  it  to 
tlio  smaller  limits,  nicer  work,  and  more  nursing  of  the  onion  bed.  With  sldll,  fore- 
thou«;Iit,  and  that  unremitting  attention  which  insures  success  in  any  undertaking, 
the  onion  is  as  sure  to  bring  its  returns  as  is  the  potato.  We  should  then  not  only 
supply  our  own  wants,  but  also  contribute  hirgely  to  the  demand  in  the  larger  markets 
of  New  England.  The  town  of  Westport,  Miiss.,  grows  annually  from  three  to  four 
hundred  thousand  bushels.  The  average  yield  i)er  acre  is  put  down  at  500  bushels; 
and  the  greatest  yield  at  1,000  bushels  &om  a  single  acre.  I  liave  in  my  pocket  a  cer- 
titlcate, signed  by  two  reliable  men,  certifying  that  they  puUed  and  weighed  a  crop  of 
onions  grown  upon  one-fourth  of  an  acre  in  Andix)scoggin  County,  and  found  the  same 
to  be  3<J'2  bushels — 52  pounds  to  the  bushel— or  at  the  rate  of  1,5G8  bushels  to  the  acre. 
*•  I  tell  you,"  says  the  enthusiastic  grower,  **  in  order  to  make  our  farming  pay,  we  must 
it'duce  the  fields  and  enlarge  the  onion  beds."  Figuratively  applied,  the  expression  is 
:\  siiijnitieant  one. 

There  are  still  other  new  enterprises  which  have  been  pursued  among  us  to  an  extent 
siiliicient  to  ]»rovo  their  profit,  but  not  to  an  extent  to  attract  attention  from  farmers 
-c!M  rally.  We  are  annually  paying  a  hundred  and  fifty  thousand  dollars  to  Boston 
]^iekle  dealers  for  the  one  article  of  pickles.  Lcwiston  and  Auburn  alone  purchase 
l,OUU  barrels  of  cacmnber  pickles,  exclusive  of  those  put  up  in  jars,  at  an  average 
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pricr.  of  §14  por  banvl.  Tbcso  aro  all  ^rown  and  put  up  in  the  county,  and  prokibly 
no  othrr  city  in  tlic  State  can  boast  ot  a  supply  of  bomc-mado  pickles.  Few  people 
arr.  aware  ol'  tlu^  extent  of  tbis  pioklo  trade  amoug  us.  TUoho  who  are  cusaged  iu 
growing  llio  cucuuibors  and  putting  ux>  the  pickles  nnd  the  business  prolitaulc.  An 
avcra.i^ii  (Top  is  one  hundred  barrels  to  the  acre,  worth  in  the  growers  hands$5iK:i 
bjyn'i. 

Mr.  Horace  C'olburn  read  a  paper  on  the  subject  of  the  "  Management 
of  Dairy  Cows,"  which  was  followed  by  a  protracted  discussion  astothe 
best  feed  for  niileh  cows.    Mr.  Atherton  said  he  kept  a  ^ood  many  cows 
for  milking  purposes,  and  generally  fed  them  with  graii\,  and  shorts; 
had  also  raised  corn-fodder,  and  fed  it  in  a  green  state,  but  did  not  think 
lie  got  the  full  benefit  of  it  in  that  way.    Mr.  Snell  stated  that  two  or 
three  years  ago,  in  taking  the  census,  he  had  procured  some  statistics 
which  did  not  look  very  favorable  to  the  dairying  interests  of  this  sec- 
tion of  the  State.     lie  found  that  the  average  yield  of  butter  i)ercow 
was  somewhere  between  50  and  100  pounds  per  annum.     The  cows  gen- 
erally were  in  a  miserable  condition.    He  had  a  cow  in  bis  own  herd 
which  would  y  i(^ld  him  400  pounds  of  butter  per  annum.    He  feeds  good 
Euglixh  hay,  with  some  little  corn-meal,  shorts,  oat-meal,  and  roots,  vary- 
ing the  I'eedoccasionally.    Twoquartsof  corn-meal  perday,in  addition  to 
other  food,  is  as  much  as  a  cow  should  be  allowed  to  eat-     During  tk 
present  year  he  has  kept  his  cows  principally  on  fodder-corn — Soatbem 
corn,  sowed.    It  grows^  rank,  and  yields  eight  or  ten  tons  to  the  acre 
when  dried,    lie  runs  this  through  a  hay  cuttter  and  feeds  it.     In  addi- 
tion to  corn-fodder,  he  gives  each  cow  four  (juarts  of  a  mixture  of  shorts 
and  cob-meal  per  day.    With  this  amount  of  feed  he  gets  abontone 
l^ound  of  butter  per  day  from  each  cow.    Ilis  experience  is  favorable 
to  fodder-corn  iis  a  feed  for  milch  cows.    He  dries  it  under  cover,  letsit 
remain  two  or  three  days  to  wilt,  and  then  hangs  it  up  in  his  barn.   If 
hung  on  poles,  or  put  up  too  loosely,  it  becomes  so  dry  that  the  cows 
do  not  seem  to  relish  it.    If  packed  down  after  drying  it  will  gathers 
little  moisture,  and  when  cut  up,  after  being  thus  cured,  cows  seem  to 
prefer  it  to  hay.    Mr.  Smith  thought  sweet  corn  much  the  best,  but  the 
quantity  raised  on  the  same  amount  of  ground  was  so  much*  less  than 
the  Southern  corn  that  he  regarded  the  latter  much  the  more  profitable, 
lie  thinks  focldei-corn,  when  properly  cured,  a  good  substitute  for  hay; 
when  improperly  cured,  however,  it  makes  very  poor  fodder.    Mr.  Grovcr 
said : 

Then?  is  a  fiuory  in  niy  mind  yet  whether  fodder  from  Sfuitheiii  corn  is  mora  valua- 
ble, at  the  ('(jst,  than  sweet  corn.  I  have  tried  both,  it  is  more  trouble  to  grow  Sontfa- 
ern  torn;  il.  is  more  uncertain  whether  you  ^ot  a  good  yield  or  uot;  there  is  a  greater 
amount  j^row.s  on  the  ground,  consequently  it  saps  the  gn)uud  more;  and  to  niy  misd 
it  is  noi  errtaln  that  sweet  corn  is  not  more  prolitable,  take  it  all  iu  all.  I  think  then 
is  more  milk  in  it,  and  I  have  come  to  the  conclusion  that  I  iircfer  to  raise  it  to  ti 
fc>onl  hern  rodder-corn. 

Mr.  Cobb  said: 

I  have  exi)erimented  in  i-aising  fodder-corn  for  my  cows, both  iu  the  fall  and  wialcr. 
I  tind  that  in  the  fall  the  fodder-corn  helps  out  the  i>astiu'es,  but  alone  it  will  not  keep 
up  their  llow  of  milk;  they  must  have,  in  addition  to  this,  some  shorts  and  some  xneiL 
Until  the  last  two  years  1  Ifave  raised  the  Southern  foddcrn-corn;  for  two  yeans  put? 
have  raised  the  larj^e  sweet  corn,  and  lind  that  it  can  bo  raised  to  great  advantage 
'I'his  last  year  1  sowed  one-(iuarter  of  an  acre,  and  from  that  piece,  wliich  was  measuit^ 
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cows.  In  the  tirst  place,  this  fodder  is  so  sweet  when  diy,  that  the  cows  will  eat  itw 
perfectly  clean;  they  will  iu)t  leave  a  stalk,  even  if  it  is  an  inch  or  an  inch  and  ahiu 
tlmm^li,  and  it  wiU  not  be  larger  tlian  that  if  you  sow  it  thick  enough.  Our  cows irill 
give  more  milk  from  tjjis  sweet  coni-foddcr  than  from  any  other  fodder  we  itiise.   W« 


DIGEST   OF   STATE   REPORTS.  415 

;^ivc  our  new  luilch  co"\V8,  those  that  came  m  this  fall,  foiir  quarts  of  Indian  nieal  and 
.six  quarts  of  shorts,  with  a  foddering  of  this  com  at  noon.  This  is  an  extra  quantity 
t>i'  ]»r<)vtu(U'r,  l)ut  Ave  do  not  calculate  to  fceil  the  best  quality  of  hay.  The  nice  hay 
is  l>et(('r  for  horses  and  oxen  than  it  is  for  cows,  in  proportion  to  what  it  is  worth. 

In  answer  to  a  question,  Mr.  Cobb  stated  that  he  scalded  his  ineal  and 
jshorts  together,  and  after  cooling  it  gave  it  to  his  cows  quite  moist.  He 
L;ave  his  oows  about  one  tablespoonlul  of  sulphur  each  per  week,  with 
liood  effect.  Salt  shoiUd  be  kept  iii  the  shed  or  stable  where  the  cows 
can  have  access  to  it  at  any  time.  He  did  not  favor  the  practice  of  put- 
tiii<»:  it  in  their  feed  and  compelling  them  to  eat  it  whether  they  wanted 
it  or  not.    In  regard  to  the  steamin^g  of  feed,  he  said: 

AVhcn  my  cattle  came  to  the  barn  last  fall  there  was  plenty  of  room  iii  it,  but  not 
jiiucli  to  jrivc  them,  and  consequently  I  had  to  economize  and  make  the  most  of  what 
1  had.  1  had  heard  and  read  a  good  deal  about  Hteamiug  feed  for  stock,  but  I  had  no 
chaiRo  to  steam  it,  as  many  do  who  i^ractice  it.  I  keep  eight  cows  and  two  horses.  I 
bad  a  largo  box  made,  water  tight,  sufficiently  large  to  hold  the  feed  for  my  stock — 
titlior  at  uiglit  or  in  the  morniug.  I  fed  them  ouce  in  the  morning  and  once  at  night 
with  this  bteamed  feed,  and  at  noon  with  dry  coni-f odder.  This  box  I  tilled  with 
chopped  feccl,  mLxed  meal  and  shirts  with  it,  then  heated  Avater  in  a  boiler,  brought  it 
into  tlio  barn,  and  saturated  the  feed  with  it;  then  covered  it  tight  so  that  it  would 
si  earn  t>ix  lioui-s,  at  least,  and  let  it  cook  all  tlirough — the  poor  hay,  straw,  meal,  and 
shorts.  That  worked  weJl.  I  found  by  so  doing  that  1  saved  53  pounds  of  hay  a  day 
nn  eight  cows  and  two  hprses.  I  thought  that  was  paying  me  something,  and  1  found 
]>y  so  doing  we  could  do  our  chores  just  as  quick  as  we  could  when  we  led  in  the  old 
way.  Then  we  tried  the  exi)eriment  of  putting  the  feed  into  the  box  without  chop- 
j)ing,  steaming  it  in  the  same  way,  and  it  worked  well.  There  was  but  a  tritiiug  dif- 
ference whether  the  fodder  was  ehopped  or  luit  in  without  being  chopped.  We  ]>rac- 
tieed  that  until  our  cattle  went  out  in  the  spring,  and  considered  it  very  profitable. 

At  the  conclusion  of  the  reading  of  an  essay  by  Mr.  Alexander  Hyde, 
of  Massachusetts,  on  the  subject  of  farm  buildings,  Mr.  J.  B.  Walker,  of 
New  Hampshire,  thus  spoke  of  the  importance  of  so  constructing  barns 
as  to  shelter  manure :  I 

\Ve  lose  a  great  deal  from  the  washing  of  manure,  when  out  of  doors,  as  well  as  by 
evaporation.  My  experience  has  led  mo  to  the  conclusion  that  we  want  a  tight  bottom 
in  our  manure  receptacle,  as  much  as  we  want  a  tight  roof  overhead.  When  I  raised 
my  old  barn,  to  imt  a  cellar  under  it,  1  saw  that  tne  earth  underneath  looked  damp 
and  \  <»ry  rich,  and  I  dug  out  and  put  away  as  manure,  all  that  had  the  slightest  tinge 
showing  that  it  had  been  colored  uy  the  manure  that  had  soaked  through  the  lloor.  I 
have  no  doubt  I  had  lost  for  years  quite  a  quantity  of  valuable  mauure  in  that  way. 
lUit  when  I  got  down  to  the  clear  sand,  as  white  as  the  sand  on  the  sea  shore,  I  came 
to  1  he  conclusion  that  that  was  not  good  for  anything,  and  I  used  it  to  gi'ade  up  around 
my  house,  intending  to  spread  some  soil  over  it  in  order  to  make  the  grass  grow.  Veiy 
niueh  to  my  surprise,  this  sand  that  I  had  taken  from  2^^  to  3  feet  below  the  surface, 
llirtt  was  entirely  barren,  as  I  supposed,  tlu"ew  up  a  rank  growtli  of  barn  grass  that 
lasted  one  year.  I  thought  if  it  would  bear  barn  grass  I  would  wait  and  see  what  else 
it  would  bear.  That  l)arn  grass  went  out  the  next  year,  and  up  came  a  growth  of 
witch  grass;  and  from  that  day  to  this,  fifteen  years  or  more,  that  ground  has  grown 
witoii  grass  every  year,  without  a  particle  of  manure.  What  does  this  show  ?  It  shows 
tliat  tlic^i*  fertilizers,  ^larticularly  liquid  manure,  go  down  liiither  than  we  have  any 
i<lea  of,  aiul  that  wo  are  losing  more  every  year  than  we  are  aware  of,  by  not  haviugit 
in  I  hi?  l)Ottom  of  oiu*  barn  cellai'S. 

On  another  branch  of  the  subject,  viz.,  the  proper  pretection  of  farm 
stock,  Mr.  Perley  said: 

K^ome  fifteen  years  ago,  having  about  twenty  head  of  cattle  on  the  south  side  of  my 
barn,  and  being  a  little  short  of  hay,  I  had  to  feed  some  grain,  and  the  question  came 
!.]>  in  my  mind  what  I  should  buy— com-mcal,  shorts,  cotton-seed,  oats,  or  what?  I 
lilt  uglit  the  best  way  to  settle  that  was  to  buy  a  little  of  each,  and  Iry  it.  I  brought 
(Mil  my  cattle,  one  at  a  time,  weighed  them,  and  set  the  weights  down;  this  one  is 
gi  vIiil;  milk,  that  one  is  at  work,  and  that  one  is  doing  nothing.  After  following  that 
a  lew  wtM^ks,  and  trying  the  different  kinds  of  provender,  I  settled  down  upon  a  prin- 
( i})le  in  the  matter  of  feed;  but  that  is  not  what  I  was  coming  at.  I  kept  a  record  of 
the  t luTmometer  at  the  samo  time,  and  found  that  when  the  average  temperture  for 
a  week  (taking  throe  obseryations  a  day)  was  18°  below  zero,  it  would  take  almost  as 
nincli  again  iirovonder  to  keep  the  cattle  from  falling  away  as  it  did  when  the  average 
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for  the  week  was  2\V-^  above  zero.  I  learned  from  that  tliat  it  is  clioai)or  to  keep  my 
cattle  wann  with  hemh)ck  boards  than  with  coni-mcal,  cottoii-Keocl  meal,  or  anythioj,' 
of  the  kiud.  *  *  *  *  i  am  satisiied  that  a  wann  tic-np  will  save  a  quarter  part  of 
the  expense  of  keepin^x  ealtle.  I  was  in  a  stable  this  momiiij^  where  I  saw  that  the 
man  had  adopted  the  i)hin  of  blanketing  his  eow,  and  I  do  not  kuow  but  that  is  jnst 
as  well.  It  id  warmth  you  want,  and  you  have  got  to  supply  it,  cither  in  fodder, 
shingles,  or  blankets,  or  in  some  other  way.  A  eertain  amount  of  nuinial  heat  must  be 
kei>t  up.     Beyond  that  you  may  go  on  making  beef  or  fat. 

Mr.  Joseph  B.  Walker  read  a  very  interesting  paper  on  the  suhjectof 
plowing?.  At  its  eonchision,  in  reply  to  the  question  as  to  whether  plow- 
ing  under  raanure  was  the  best  way  to  a])ply  dressing  to  laud,  he  stated 
that  it  was  necessary  to  do  so  on  his  lands  to  prevent  it  being  washed 
away  by  an  overtiow  of  the  river.  But  were  not  this  the  case,  ho  thougbt 
it  much  the  best  ijlan.  If  the  manure  were  plowed  under  to  the  depth 
of  three  or  four  inches,  it  would  then  be  down  about  the  proper  depth 
to  do  the  roots  of  grass,  corn,  and  grain  the  most  good.  Mamu*e  that 
is  left  upon  the  surface  is  blown  away  and  wasted,  more  or  less;  but 
should  not  this  be  the  case,  during  a  dry  season  it  would  do  the  roots  of 
vegetation  but  little  il'  any  good. 

Mr.  Millet  made  a  statement  in  regard  to  his  experiments  with  the 
onion  crop.    His  first  attempt  was  with  two  ounces  of  seed.    Selecting 
a  piece  of  ground  that  had  giown  potatoes  the  season  x)receding,  he 
manured  and  plowed  in  in  the  fall.    In  tbe  spring  he  added  additional 
fertilizers,  and  was  rewarded  with  a  moderate  croj).     lie  had  su£dcient 
for  his  own  family,  gave  away  some,  and  sent  820  worth  to  market 
The  next  year  he  took  the  same  gi-ound,  adding  enough  to  make  out 
one-eigbtli  of  an  acre,  plowed  and  fertilized  it  better  than  ho  had  done 
the  first  year,  and  realized  froju  liis  crop  of  onions  not  far  from 
The  third  year  he  took  a  portion  of  this  eighth  and  lengthened  it  out 
about  onc-fourlli  of  an  acre  with  a  piece  of  wet  ground  that  wa«  ra 
full  of  weeds.    On  this  rinarter  of  an  acre  he  hauled  six  cords  of  ma- 
nure, spread  it  evenly,  beat  up  the  lumps,  and  plowed  it  in  from  five  to 
seven  inches  deei).    It  laid  thus  through  the  winter,  and  in  the  spring 
a  cultivator,  with  a  weight,  was  put  on,  which  cut  it  up  five  or  six 
inches  deep,  and  made  it  quite  mellow.    Twenty-iive  bushels  of  good 
dry  ashes  were  then  spread  evenly  over  the  ground  and  harrowed  in: 
but  even  this  quantity  of  fertilizers  not  being  regarded  as  sufficient>4() 
bushels  of  tolerably  well  pulverized  hen-nuiuuro  were  added.     When  the 
onions  were  grown  a  committee  measured  the  land,  and  foand  on  one 
square  rod  13  bushels  and  11 J  pounds.    The  measurement  was^made 
accurately,  and  the  quarter  of  an  acre  was  found  to  have  produced  392 
bushels  of  merchantable  onions,  52  pounds  to  the  bushel.    The  soil  is  a 
deep  loam,  with  a  gravel  bottom ;  hard  wood  ground — maple,  beech, 
birch,  and  hemlock.    The  wood  was  cut  off  nearly  a  century  ago. 

Mr.  Millett  stated  that  it  was  best  to  prepare  the  ground  in  the  &I1.  as 
it  assured  an  opportunity  to  plant  early.    As  soon  as  the  gi*ouud  is  ma 
condition  not  to  stick  to  the  seed-sower,  the  onion  seed  should  be  xilan 
The  rows  should  be  run  straight,  as  this  will  give  an  opportunity  to 
close,  and  thereby  save  a  good  deal  of  hand-weeding.    When  theoiu 
gets  uj)  two  inches  high  or  more,  and  the  maggots  begin  to  work, 
sows  three  bushels  of  Liveq^ool  salt  to  the  acre.    It  should  be  sowu 
on  a  moist  day.    The  grape  worm  is  apt  to  trouble  them  to  some  extent, 
but  where  the  land  is  highly  fertilized  it  drives  the  onions  beyond  their 
reach.    He  regards  the  yellow  Danvers  as  the  best  variety  5  sows  fr 
the  middle  of  April  to  the  1st  of  May,  in  rows  about  14  inchi  ; 

It  requires  about  four  pounds  of  seed  to  properly  sow  an  acre. 
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lu  the  course  of  an  article  on  the  survey  of  Waldo  County,  Mr.  R.  W. 
Ellis  made  the  following  statement  regarding  winter  butter-making: 

A  majority  of  the  fanners  in  this  section  think  it  will  not  pay,  but  I  have  long  been 
convinced  that  it  does  not  i>ay  to  let  cows  dry  np  in  faU  or  early  winter,  and  eat  up  the 
most,  and  in  many  cases,  all  the  profit  you  got  from  them  in  the  summer.  This  "winter 
I  havo  inado  an  experiment  to  see  whetlier  there  is  an  actual  profit  to  bo  made  in  mak- 
ing butter  in  winter,  and  here  is  the  re^lt ;  it  comes  in  the  haixlest  part  of  the  year, 
commencing  the  1st  of  December.  I  have  milke<l  four  cows,  three  Jerseys  and  one 
native ;  had  two  calves  last  spring  and  two  last  fall.  They  have  had  the  best  of  care, 
kept  in  u  warm  stable  where  the  manure  has  hardly  frozen  during  the  winter :  their 
water  wanned  in  the  coldest  of  the  weather,  and  care  taken  that  they  should  drink 
twice  every  day.    Their  feed  has  been : 

60  poumlsof  hay  per  day,  at  $25  per  ton $90  00 

8  quarts  corn-meal  per  day,  80  cents  per  bushel 24  00 

12  poiuidb  shorts  per  day,  IJcents  i)erpoimd 25  20 

Total  cost  keeping  four  months 139  20 

They  have  made  in  the  time : 

425  pounds  butter,  f  of  which  sold  at  40  oent6  jjcr  pound ^106  40 

The  other  f  at  35  centfl  per  pound 55  65 

JSold  $2.75  worth  of  sour  milk  per  week 49  00 


Total  receipts 211  05 

Less  cost 139  20 


Net  i)rolit 71  85 

One  of  the  above  cows,  a  Jersey  five-years  old  last  spring,  calved  one  year  ago ;  calves 
again  next  September ;  was  kept  by  Rev.  Gilbert  EUis,  of  Belfast,  last  summer,  and  by 
myself  this  winter;  has  made  in  one  year  the  amoont  aficortained,  by  trying  her  by  her- 
self one  week  in  the  middle  of  each  month,  and  averaging  the  month  by  it : 

April 12  quarts  milk  per  day,  13  pounds  butter  per  week ...  •  .56 

May 13 do do 14 do do 62 

Juno 14 do do IS do do 56 

July 12 do do 12 do do 53 

August 10 do do 10 do do 44 

September 9 do do 10. ......  do do 43 

October 8 do do 9 do do 40 

November 7 do do 8 do do 34 

December 7 do do 8 do do 35 

tj  anuary  ••....•..••••.•....  o......  uo ......  uo  ......   #......  iio  »....•  (.lo ......  ..•«  ox 

February 5 do do 7 do do 29 

March 5 do do 7. do do 31 

Total 514 

Average  quarts  per  day,  9 ;  total  in  year,  3,825 ;  average  butter  per  week,  little  over 
9  pounds  14  ounces;  average  quarts  of  milk  to  a  x>ound  of  butter,  6J. 

38-1  pounds  of  the  butter  sold  for  40  cents  per  pound $lf>3  60 

The  other  130  pounds  at  35  cents  per  pound 45  50 

Reckon  sour  milk  at  500  gallons,  12  cents  per  gallon 60  00 

Total 250  10 

Cost  of  keeping  for  two  months  last  spring,  20  pounds  hay  i)er  day  for  sixty  days. $12  00 

2  quarts  per  day  of  barley,  oats,  and  com-me2il,  each  15  cents  jxir  day  for  sixty 
days 9  00 

For  pasturing  five  months  in  summer,  and  an  average  of  1^  qnart^iueal  per  day.  11  75 
For  five  months  this  winter,  15  pounoa  of  hay  per  day,  1^  per  feed 28  13 

3  pounds  shorts  i)cr  day  for  150  days,  450 7  83 

2  quarts  corn-meal  i>er  daj' 7  56 

Total 76  31 


Income , §250  10 

Expense 76  31 

Profit 182  79 

The  autumn  meeting  of  the  board  was  beld  at  Honlton,  Aroostook 
County,  on  the  1st,  2d,  and  3d  of  October.    Nineteen  members  of  the 

27  a 
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board  were  in  attendance,  1)esidcs  a  largo  number  of  leading  farmers 
from  the  county  and  more  distant  sections  of  tlio  State.  The  reading 
of  the  various  essays  prepared  for  tlie  occasion  was  followed,  as  usual, 
by  interesting  and  animated  discussions. 

In  the  course  of  an  essay  on  daiiying,  Mr.  J.  W.  Lang  thus  speaks  of 
the  many  natural  advantages  which  the  climate  and  soil  of  Maine  afford 
for  making  the  State  a  great  and  successful  dairying  district : 

Tho  grenter  ]itirf  of  tlio  lands  of  tlio  United  States  ai*o  excliulcd  from  tlain'  farmin;:, 
ou  account  of  situation  and  natural  iintitnes.s.  Those  lands  lying  between  tlie  fortieth 
and  forty-liftli  ijarallel  from  the  Atlantic  to  tho  ^lisfiissipi*!,  cmbraco  nenrly  all  that  is 
avaihiMo.  Only  one-third  of  this  narrow  helt  is  of  hi;»hest  exeellenco.  Tliia  belt  em- 
braces Xew  Knjjland,  Now  Yt>rk,  Ohio,  Wisconsin,  Michigan,  and  a  ]>art  of  IlUnoiHand 
Indiana.  Tho  eastern  section  is  the  best,  and  its  excellence  for  uiilk  iirodnction  de- 
creases as  we  ])ro(reed  west.  Tho  requisites  of  a  good  milk  prwlucing  coiiutrj*,  ai« 
high,  unduljiting  Kurfacre,  abundance  of  good  water,  and  Boil  retentive  of  moi^tnic. 
This  induces  the  abundant  gi-owth  of  sweet,  nutritious  herbage,  frequent  showers  a 
cool  climate,  and  a  healthy,  pure  air.  Wo  have  no  largo  uninterrupted  stretch  of 
coiintry  where  dairying  can  over  develop  itself  into  a  siMJcialty)  but  rather,  it  must 
over  be  conlined  to  st'ctions  in  tho  State's  before  mentioned.  Uraiu  xtrodnctious  in 
these  naturjd  dairy  regions  can  never  c<»uii>etc  with  tho  iirairie  conntrv",  or  tho  broaiL 
natural  cereal  tield  oi  the  »South,  or  the  rich  Pacific  slope.  Stock  raiding  can  uevpr. 
except  f<»r  local  markets,  compete  for  a  moment  with  the  wide  ranges  l>eyond  the 
Father  of  Waters ;  but  this  belt  must  over  rely  upon  three  leading  specialties — tlairr- 
ing,  fruit  culture,  and  sheep  husbandry.  Those  i>arts  of  it  not  best  adapted  to  milk. 
ai*o  specially  adapted  to  the  raising  of  apjdes  and  small  fruits,  or  to  mutton  and  irool 
raising. 

After  stating  that  the  rapidly  increasing  consumption  of  cbee;se,  with 
its  corresponding  increase  in  price,  together  with  the  limited  sect 
that  must  always  bo  looked  to  for  tho  chief  supply,  and  a  rapidly  iucr 
ing  foreign  demand  which  renders  an  overi>roduction  utterly  imx)0ssiuie, 
ho  thus  alluded  to  the  cheese-factory  system : 

Under  present  circumstances,  cheese-factor>'  associations  ofl'er  the  best  indncements 
in  which  fanners  in  good  grazing  sections  of  Maine  can  engage.    The  three  pion«r 
factories  already  established,  and  tho  score  of  others  that  started  lawt  spring,  del 
strato  that  for  tive  months  a  cow  averages  ^oO,  whose  milk  is  mnuufaetured  into  chi-cn. 
Instances  are  on  record  where  cows  have  returned  lislOO  for  live  months.     »    *    •  • 
Wilk,  as  a  whole,  is  poorly  understood  even  by  those  of  us  who  have  never  1>een  weaned. 
When  vieweil  under  the  'microscope,  milk  a])i>ears  as  a  tnmsparent  iluid,  in  wliioh  lioit 
innumerabh^  small  egg-shaiKid  globules.    These  globules  consist  of  fatty  mat  ter  envel- 
oped in  shells  of  ciu'd  or  casein.    Take  out  these  globules,  and  we  tinil  remaining  is 
tho  lluid  in  solution :  tirst,  curd  or  casein  ;  second,  albumen;  third,  milk  sugar;  fourth, 
mineral  matter.    Good  milk  is  comi>o8od  of  the  following  p<»r  cent,  of  elements:  water, 
87.40;  butter,  :J.4"3;  casein,  3.12;  milk  sugar,  5.12;  mbu*ral  matter,  .1>3.     It  is  thoe 
substances  that  render  milk  heavier  than  water;  two  of  these  elements  tho  dair 
seeks  to  extract  and  preserve.    These  two  elements  are  butter  and  cheese.     The , 
ules  of  fatty  matter,  by  mechanical  action,  or  by  process  of  heat,  burst  and  yieL  ^ 
their  oil — butter — which  clustei's  together  under  certain  conditions,  and  can  bo  easily 
taken  out  of  the  r(^'<idue,  which  we  call  butter-milk.     *     *     *     ♦     When  rennet  & 
applied  to  milk,  it  causes  it  to  coagulate  rapidly  and  fomi  a  cunl.     lu  doing  tlus,  thfl 
rennet,  which  is  an  infusion  of  animal  membrane — tho  stomach  of  tho  calf  or  nia- 
containmg  a  piuigent  acid  known  as  gastric  juice,  dissolves  tho  curd  sticks  in  i 
tho  butter  is  contained,  and  by  its  atiinity  and  the  attraction  tho  particles  of  curd 
for  each  other,  :i  mass  is  formed ;  in  this  mass  is  a  large  per  cent,  of  tlio  butter  ol  »-» 
milk;  tho  rer*idu<.'  of  the  milk,  after  being  cunlled,  is  known  as  whey,  and  is  drai 
oil';  and  tho  curd,  after  ]>ro])er  manipulations,  is  put  to  ]»ress  to  ex}>el  \?liat  ma>  « 
left  of  whey  among  it.     In  these  processes,  a  p(»rtion  of  tho  butter  escapes  with  thi 
whey,  and  is  either  lost,  or  collected  and  manufactured  into  what  is  known  as  whfiy* 
butter,  which  is  often  made  a  very  protitablo  item  of  income. 

After  giving  some  .general  rules  to  be  observed  in  dairy iug,  the 
lowing  directions  as  to  tbo  proper  location  and  idau  for  a  butter  s 
cheese  factory  aie  given : 

A  cheese  factory  or  butter  factory  should  bo  located  at  tho  side  of  a  lull  so  as  tob**' 
one  story  paitially  below  tho  drive-way  where  milk  is  delivered,  and  so  as  to  liavBi 
vater  led  in  pipes  to  each  story,  and  in  a  pipe  across  one  side,  with  faucets  at  (       m 


DIGEST   OF   STATE   REPORTS.  419 

iini  <lislantis,  no  (hat  water  will  always  be  at  band,  whicb  will  save  much  exixjiiso 
in  ooiiduftiii^  the  operations.  Tbo  factory  sbould  bo  situated  so  as  to  bavo  pnro  air, 
\\vA  not  noar  any  slnf!rf;;i8b  water,  bog,  or  other  impurity.  It  is  always  best  to  build 
larm*  t'non«;h — double  the  size  at  first  needed  is  a  safe  rule.  Thirty  to  forty  by  one 
li  uiidnd  fet't  is  a  pmper  size,  if  three  stories  high,  for  four  to  five  hundred  cows.  Even 
>ix  Imiidicd  conbl  l)e  accommodated  by  such  a  building,  and  its  cost  would  bo  but  a 
few  hundred  dolUirs  more  than  one  of  half  the  capacity,  that  would  cost  as  much  to 
Liilarj^i"  as  it  did  to  build  in  the  lirst  jdace. 

Milk  can  be  prolitaldy  gathered  from  five  to  six  miles  with  teams,  and  the  better  way 
is  to  have  from  three  to  five  men  do  the  gathering.  They  can  do  it  cheaper  than  for 
lacli  one  to  do  his  own  trucking,  and  can  retura  each  patron^s  whey  where  they  take 
1  lie  milk.  The  factory  need  be  only  boarded  and  battened  with  a  tight  roof,  and  suita- 
l)lc  doors  and  windows,  with  tight  lloors  and  proper  ventilators.  No  ceiling,  lath,  or 
[)la8ter  is  needed.  The  presses  ai*o  simply  large  screws,  working  through  a  solid  beam, 
jnd  having  a  i)latform  beneath  on  which  the  cheese  is  placed.  They  are  arranged 
thickly  along  one  side,  and  occupy  but  little  room.  The  vats  are  provided  with  fire- 
box beneatli  for  heating  the  milk,  previous  to  curding.  The  milk  cans  should  bo  ten 
gallons,  and  be  without  faucet.  One  known  as  the  iron-clad  can  is  said  to  be  a  very 
Icsirable  article. 

At  tlio  conclujiioii  of  Mr.  Lang's  essay,  Mr.  Daniel  Spoouer,  of  East 
Dover,  gave  a  brief  account  of  the  cheese  factory  established  in  that 
townin  the  spring  of  1873.  Thebuildingis  32  by  60feet,  and  cost$l,700— 
this  sum  being  much  less  than  was  at  first  anticipated.  Operations  were 
commenced  June  25,  and  closed  August  30,  in  consequence  of  the  severe 
Irought,  which  caused  the  flow  of  milk  to  be  very  small.  During  this 
time  over  12,000  pounds  of  cheese  were  made,  most  of  which  was  sold 
in  the  village  of  Foxcroft  and  Dover.  The  vat  cost  about  $80.  The 
nilk  of  one  hundred  cows  was  used,  and  it  would  have  co3t  but  little 
iiore  to  have  run  the  factory  ou  the  milk  of  from  two  to  three  hun- 
Ired  cows.  As  an  evidence  of  the  success  of  the  factory,  Mr.  Spooner 
stated  that  the  company  made  the  cheese  for  one  man  who  fui*nished  the 
nilk  of  seven  cows  and  two  heifers  for  a  period  of  eight  weeks,  charging 
jim  2J  cents  per  pound  for  manufacturing,  and  at  the  end  of  this  time 
:uming  over  to  him  1,020  pounds  of  cheese,  which,  at  15  cents  per  pound, 
kvould  amount'  to  $153,  or,  after  deducting  the  cost  of  making,  $127.50. 

There  are  between  twenty  and  thirty  cheese  and  butter  factories  in 
ho  State,  all  in  successlVd  operation. 

The  secretary,  in  his  closing  remarks,  states  that  the  year  has  been 
)ue  of  average  returns  to  the  farmer.  While  some  crops  were  below  the 
iverage,  the  yield  of  hay — a  crop  of  great  importance  to  the  people  of 
Maine — was  very  heavy,  and  was  harvested  in  good  condition.  l?ho 
rield  of  fruit  was  hardly  an  average,  that  of  apples  being  very  light. 

The  agricultural  societies  of  the  State  are  represented  as  being  in  a 
lourishing  condition,  and  are  accomplishing  a  good  work  in  the  ad- 
rancement  of  farming  interests. 

The  State  College  of  "Agriculture  and  the  Mechanic  Arts,''  has  gradu- 
ited  its  second  class,  and  seems  to  be  on  the  high  road  to  success. 

MASSACHUSETTS. 

The  annual  report  of  the  State  Board  of  Agriculture  for  the  common- 
A  ealth  of  Massachusetts,  for  the  years  1872-73,  is  contained  in  a  well- 
)rintcd  volume  of  over  600  pages.  The  work  was  prepared  and  super- 
vised by  Mr.  Charles  L.  Flint,  secretary  of  the  Board,  and  contains 
uaiiy  valuable  articles  on  topics  of  current  interest  to  the  agricultural 
community  of  !New  England.  It  is  now  twenty  years  since  the  estab- 
ishment  of  the  Massachusetts  State  Board  of  Agriculture.  During 
hat  time  its  operations,  suggestions,  and  advice  have  been  alike  hon- 
)rable  and  useful  to  the  commonwealth  and  of  invaluable  service  to  the 
tgriculturaj  community. 
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The  secretary  complains  of  the  inaccuracy  of  the  statistics  of  the  cen- 
sus rei)ort  for  1870  as  they  relate  to  that  State,  and  shows  that  the  marshals 
wholly  omitted  every  article  of  production  on  more  than  nine  thousand 
farms  within  the  limits  of  the  commonwealth  ;  hence  no  deductions  of 
any  value  as  to  the  condition  of  its  agriculture  at  present  or  in  1870,  as 
compared  with  the  years  1850  and  18(iO,  can  bo  made.  The  census  for 
1850,  for  example,  states  the  number  of  farms  at  34,069 ;  that  of  18C0  at 
35,601 ;  while  that  of  1870  gives  only  26,500 — a  decrease  of  0,101  farms 
since  1860.  According  to  the  statistics  of  industry  for  1865,  made  from 
official  returns  of  the  selectmen  for  each  town,  the  number  at  that  date 
was  46,904,  indicating  as  overlooked  in  the  census  of  1870  moi^e  than 
20,000.  But  the  secretary  had  a  still  better  means  of  comparison,  so  far 
as  a  few  items  are  concerned.  The  assessors,  in  May,  1870,  returned  the 
number  of  cows  taxed  in  the  State  as  161,185,  and  in  May,  1871 ,  as  162,782, 
while  the  census  of  1870,  taken  at  the  same  time,  returns  oiily  114,771— 
a  discrepancy  of  nearly  50,000.  Again,  the  assessors,  in  1870,  return 
the  number  of  horses  as  107,198,  and  in  1871  as  112,782,-  while  the  cen- 
sus of  1870  returns  only  41,039  as  on  farms  and  45,227  as  not  on  farms, 
making  the  total  number  86,266  and  leaving  20,932  overlooked  by  the 
marshals. 

The  plan  of  operations  adopted  by  the  Board  in  1864  contemplated 
annual  public  meetings  in  different  parts  of  the  State,  at  which  there 
should  be  lectures  and  discussions.  This  plan  has  been  continued,  and 
the  lectures  and  discussions  have  generally  constituted  the  leading  fea 
tures  of  the  annual  report  of  the  secretary.  The  last  country'-  meeting 
was  held  at  Bane,  on  the  3d,  4th,  and  5th  of  Dexiember,  1872.  At  this 
meetuig  Mr.  Ilarris  Lewis,  of  Herkimer  County,  iN'ew  York,  delivered 
an  address  on  daiiy  husbandry,  some  of  the  propositions  of  which  \t 
objected  to  and  eventually  warmly  discussed  by  other  speakers  pre  r. 
As  to  the  best  food  for  dairy  cows  Mr.  Lewis  said : 

I  thiuk  the  food  best  adapted  for  the  dairy  cow  is  grass — grass  first,  grass  last,  ani 
j^rass  all  the  ■\vbilo.    If  you  wiU  look  into  tho  iuterual  arrangements  of  the  cow^  yw 
■Nvill  come  to  tho  coiichision  that  she  was  made  to  cat  fprasM,  or  else  grass  was  made  &i 
tlio  <;ow  to  eat.    Now,  tlio  (iiiostioii  may  Bomctiiucs  arise  in  tlie  mind  of  tho  daiiynbs 
"  How  is  she  to  get  grass  f"    Well,  that  is  the  question.    How  can  you  provide  forth 
cow  a  suliicient  quantity  of  good,  nutritious  grass  ?    My  notion  is*  that  a  cow  shooli 
bo  turned  out  to  grass  as  early  in  the  spring  as  the  weather  becomes  suitable  fori* 
to  bo  out,  and  as  soon  as  the  ground  becomes  sufficiently  settled  and  dry.     By  tnmiiij 
your  cow  out  early,  as  soon  as  the  weather  and  pastures  are  suitable,  she  will  uipth 
iirstgrasscs  that  start ;  and  what  dairyman  is  there  among  youwhohas  not  different  kifi^ 
of  grasses  growing  iu  his  pastiucs,  which,  if  they  arc  allowed  to  grow  to  a  considciibi 
height  before  they  are  croi>ped  oil*,  will  grow  up  and  go  to  seed,  and  tho  cow  will  nevr 
touch  them  ?  but  if  cropped  when  small,  when  young  and  tender,  they  will  be  eroppe 
throughout  the  summer,  and  your  pasture  will  carry  more  stock  ami  caiTy  it  bcttfl 
and  cows  will  x>roduce  more  milk  throughout  the  summer  if  you  turn  them  iu  carlji 
the  spring  than  if  you  keep  your  stock  yarded  until  the  middle  of  May.     Why,  gB 
tlemen,  1  think  that  the  man  who  will  keep  his  cows  conlined  in  his  yard  or  iabisstaV: 
until  the  middle  of  May  ought  to  go  to  jail.    It  is  advantageous  to^tlie  cow  as  well, 
to  the  pasture  to  tuni  them  on  the  grass  early.    You  turn  a  cow  out  as  soon  as  t! 
grass  fcrtaits  in  tho  sjning,  and  then  continue  to  feed  her  hay  as  you  did  through tl 
winter,  as  long  as  she  will  eat  it,  and  roots  as  long  as  she  desires  them,  and  vou  mai 
the  change  so  giadual  from  hay  to  grass,  that  the  cow  hardly  realizes  it  or  is  iiia^ 
way  airected  by  it.    It  is  a  bad  practice  to  shut  a  cow  up  in  the  bam  until  she  can* 
a  full  feeding  of  fresh  and  nutritious  grass,  find  take  her  olf  in  the  morning  from 
hay  and  change  her  right  on  to  a  pasture.    Although  not  all  the  ill  effects  may  l«t 
covered  at  lii-st ,  iu  a  few  months  your  cow  may  have  an  attack  of  garget,  and  the 
and  eUect  have  been  so  far  removed  from  each  other  by  intervening  timo  that  you- 
to  trace  the  connection  between  them;  yet  it  certainly  exists.    Tho  milk-piodoc 
organs  are  t(riTibly  overtaxed,  and  the  cow  feels  it  when  sho  tnkcs  hold  aftorw* 
Th'Tr  is  loss  danger,  however,  in  turning  a  herd  of  dairy  cows  into  a  fresh  pastare: 
have  betn  winlered  on  grass  than  a  herd  that  have  been  wintered  oh  hay,    Attn 
speaking  of  grass  and  hay  here,  1  desire  to  convey  the  idea  that  a  cow  ought  tobevi 
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to  red  ou  grass  as  well  as  summered  on  p^rass.  Let  mo  explain  myself :  cut  your  mea- 
dow wliilo  it  is  grass ;  do  not  wait  until  it  is  changed  into  that  woody  fiber  wo  call 
hay.  Cat  your  meadows  while  they  are  grass^  and  you  have  dry  grass  to  winter  your 
cows  on. 

Tlio  speaker  regards  June  grass  as  the  best  food  for  dairy  cows,  but 
recommends  pastures  of  mixed  grasses.  While  experience  has  taught 
him  that  white  clover  alone  is  the  poorest  of  all  pastures  for  dairy  pur- 
poses, he  would  not  entirely  exclude  it  from  mixed  pastures.  Cows  will 
shrink  in  their  milk  when  fed  on  white  clover  alone,  and  when  trans- 
fered  to  other  pastures  will  at  once  regain  what  they  have  lost.  He  re- 
gards grass  as  the  natural  food  of  the  cow,  and  in  his  discussion  of  this 
point  said :  -  . 

I  have  fed  cows  that  were  out  to  pasture  that  had  all  the  grass  they  could  eat,  even 
if  they  sat  up  nights  to  eat;  I  have  fed  them  aU  kinds  of  food,  in  addition,  without 
heing  able  to  increase  the  quantity  or  improve  the  quality  of  the  milk  produced.  Hence 
I  say  that  gravSS  is  the  food  for  the  cow ;  and  I  say,  in  connection  with  it,  that  com  is 
unnatural  food  for  the  cow.  You  may  feed  any  ol  our  grains  ground  fine — as  they 
always  should  bo,  to  be  fed — to  a  cow  or  any  animal  you  are  about  to  slaughter, 
and  you  will  find  that  it  passes  through  the  first  stomach,  by  the  second,  through  the 
t  bird,  on  to  the  fourth,  and  part  of  it  even  beyond  that,  within  the  space  of  fifteen  min- 
utes. That  is,  you  mjiy  feed  an  ox  or  a  cow  fifteen  minutes  before  you  want  to  slaughter 
the  animal  on  fine-ground  grain,  and  you  will  find  it  in  the  fourth  stomach  or  lieyond 
it.  There  is  nothing  in  the  stomach  to  hold  it,  and,  unless  you  mix  it  with  other  food 
so  as  to  retain  it,  it  x^asses  off  and  only  a  very  smaU  portion  of  it  is  digest<id. 

As  a  soiling-plant  Mr.  Lewis  regards  lucerne  as  the  best.  Cattle  eat  it 
with  great  relish.  It  will  grow  more  than  100  inches  in  a  year  on  a 
good  soil  that  is  adapted  to  its  requirements.  It  wants  a  deep,  loose, 
mellow  soil,  and  if  the  soil  is  open,  so  that  the  roots  can  run  down  about 
eight  feet  to  reach  water,  it  will  bo  found  the  proper  dwelling-place  for 
lucerne.  Before  closing  his  remarks  on  the  subject  of  the  summer-feed- 
ing of  dairy  cows,  the  speaker  advised  the  sowing  of  every  kind  of  grass 
indigenous  to  the  soil  when  i)utting  down  a  piece  of  land  to  pasture. 

In  winter-feeding  Mr.  Lewis  warrSy  urges  the  use  of  mangold-wurzels. 
By  feeding  them  each  day  in  connection  with  dried  grass  he  claims  that 
he  turns  January  into  June,  the  best  of  all  the  months  for  tender  and 
nutritious  grasses.  By  this  means  the  cow  has  her  grass  restored  to  its 
original  quality  and  succulence;  the  very  food  nature  designed  she  should 
have  all  the  year  round.  He  has  found  no  other  system  which  gives  as 
satisfactory  results,  or  which  can  be  performed  so  cheaply.  His  man- 
gold crop  never  cost  him  over  7  cents  and  4  mills  per  bushel,  and  he  has 
grown  them  even  as  low  as  5  cents  and  4  mills  per  bushel. 

Mr.  Lewis  was  followed  by  Dr.  Sturtevant,  who  confined  his  remarks 
to  the  dairy  interests  of  the  State.  With  reference  to  the  average  yield 
of  milk  per  cow  in  Massachusetts,  he  aduded  to  a  record  of  seventy-six 
ditt'erent  experiments,  carried  on  by  nineteen  different  persons,  in  Wor- 
cester County,  during  a  series  of  years,  by  which  it  appears  that  it  took 
on  the  average  20.9  pounds  of  milk  to  make  a  pound  of  butter.  In  1864, 
the  statistics  of  425  cheese-factories  in  the  State  of  New  York  gave  the 
proportion  of  milk  to  the  pound  of  cheese  as  9.11.  He  reckons,  there- 
fore, as  a  fair  average,  25  pounds  of  mUk  for  a  pound  of  butter,  and  9^ 
poiuids  of  milk  for  a  pound  of  ^heese.  The  census  of  Massachusetts 
for  1865  gives  the  amount  of  milk  sold  from  each  cow  as  691  quarts. 
In  nine  towns  in  the  Hoosac  Valley,  with  7,480  cows,  the  average  yield 
ill  this  year  was  1,179  quarts  per  cow.  The  average  premium  dairy  of 
seven  cows  in  Essex  County  is  reported  to  have  given  aboutl,750  quarts. 
Another  dairy  of  nine  cows,  in  Danvers,  in  1866,  is  reported  to  have 
given  about  2,000  quarts  per  cow.  Another  gentleman  in  Sudbury,  who 
fed  daily  five  quarts  of  a  mixture  of  ry^,  com,  and  cotton-seed  meal  to 


422         REPORT   OF  THE   COlifMISSIONER  OP  AGEICIJLTURE. 


liis  lierd,  reports  sales  of  2,274  quarts  per  cow  for  cue  year.  Still  an- 
other preiniuni  herd  of  six-grade  Durhams  is  report^id  as  having  averaged 
2,dC0  quarts  per  year.  The  production  of  four  single  .native  cows  is 
given,  each  averaging  3,189  quartvpcr  year,  and  forty-four  native  cows, 
in  four  herds,  2,100  quarts  per  cow.  Dr.  Sturtevant  then  states  it  as 
probable  that  tlio  average  yield  of  dairy  cows  in  Kew  York  is  not  far 
from  lylOi)  (luarts,  that  of  the  best  dairies  in  the  Stat«  about  l,80i) 
quarts,  and  the  best  possible  average  that  can  be  attained,  with  the  l^cst 
herds,  not  over  2,300  quarts  per  year,  lie  then,  as  follows,  briefly  gives 
his  own  cxperinicnts  with  dairy  cows: 

In  Irii')  I  an.l  my  l>rntlier  punliaseil  **  Wanrthakiiii  Fanii,"  in  Fjirnnngliaui,  MhliUe- 
sex  County,  and  procnri'd  the  very  l>08t  native  cows  we  could  find,  continually  disiiosioL' 
of  poor  cows  and  re]dacin<j  them  by  hctter,  and  brooding  in  stock.  In  liiiUi,  with  an 
avcni'co  of  'Xi.7  cows,  wo  i)roduccd  !2*,1(>0  quarts  per  cow,  on  an  average.  In  ItftjT,  vrixh 
an  avcra«;o  of  ;>r».3  ci»ws,  tlic  average  yield  per  cow  was  2,2'29  qnarts.  In  1S()8,  wilhan 
average  of  27.1  cows,  tlic  average  yield  iier  cow  was  1,850  quarts.  Tlio  average  yield 
for  throo  years  was  ii,079  qnarts  i)cr  cow. 

Wc  then  imi>orted  some  Ayrshire  cows,  and  these,  with  other  Ayrsliircs  purchased  \n 
this  count ly,  comprised  our  herd  for  the  next  three  years.  As  wo  vrcre  iiovr  hreetlisg. 
wo  had  to  change  our  system  of  feed.  A  system  wluch  would  allow  us  to  send  a  wtt 
to  the  hut cher  when  iiijured  wonld  never*  answer  with  a  breeding  herd  of  valiubk 
animals.  In  1h7(),  average  number  of  cows  19.8;  average  yield  per  cow  2,616  qnarb. 
In  1871,  average  number  of  cows  18.7;  average  yield  per  cow  2,300  qnarts.  lul;^ 
l)robable  number  of  cows  13 ;  ])robable  yield  per  cow  2,853  quarts.  Probable  avens?? 
number  of  cows  for  tlireo  years  17.  Probable  average  yield  of  milk  per  cow  2^ 
qnarts.  I  iLse  1  he  word '*  probable,"  because  the  year  is  not  yet  ended.  It  cannot  be 
far  from  correct,  however.  The  years  1870-71,  it  will  be  remembered,  were  yean  of 
extreme  drought,  and  very  unfavorable  to  iiastnivs. 

I  will  state  here  that  Mr.  Miles,  of  Fitchbnrgh,  who  makes  a  very  candid  and  ap]rar 
ently  fair  record  of  his  herd  of  9.3  cows  for  three  years,  gives  bis  average  as  2J5ff 
quartfe  per  cov.'  per  year.  I  shall  now  present  the  facts  1  have  deduced  in  anotbrf 
form: 


Breeds  of  cattle. 


Natives.- 
Ayrshiros 


Possible  aver- 


age. 


Average  of  best 
dairies. 


Quarts, 
2,300 
3,000 


Qttaris, 
1,800 
2,500 


Common  ave^ 
ajre. 


Qnarts. 
1,300 
2,000 


licre  is  a  dilltToncc  of  700  quarts  in  each  class;  and,  if  my  figiuiiB  are  correct, (u<l 
I  have  taken  every  fact  I  could  obtain,  and  excluded  none,)  this  sum,  700  qnarts,  nay 
well  r<'prosent  the  breed  ditl'ereuce  of  the  Ayrshire  and  native  cattle.  *  »  •  11» 
milk-farmer  who  is  selling  his  milk  at  4  cents  a  quart  can  increase  his  annual  yield  Iff 
at  least  §*2S  per  cow  by  replacing  natives  by  Aji-shii'es  of  equal  grade. 

The  speaker  ineutions,  as  a  curious  fact,  that  of  all  the  cows  vl 


per  year  is  4,(573  quarts;  the  extremes  among  the  native  cows  are  a 
qnarts  and  3,82G  quarts;  among  the  Ayrshire  grades,  3,700  quarts 
0,018  quarts;  tlie  average  of  the  best  native  or  grade  herd  of  six  cows 
selected  from  a  herd  of  twenty,  for  one  year,  was  12,462  quarts;  tk 
average  of*  Waushakun  herd  of  Ayrshu'es,  six  selected  anim^Js,  for  i 
year,  was  3,123  (piarta.    Here  is  still  a  difference  of  700  quarts,  p 
senting  the  breed  difference  between  Ayrshires  and  natives. 

The  business  of  the  first  day's  session  of  the  board  was  closed  I^' 
very  able  address,  delivered  by  Mr.  William  S.  Clark,  on  the  "B* 
tions  of  botany  to  agricidtui^e."    On  the  re-assembling  of  the  \h 
the  second  day,  an  excellent  paper  on  "Hereditary  influence  lu 
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improvement  of  stock''  was  read  by  Dr.  Nathan  Allen,  of  Lowell. 
This  was  followed  by  an  address  from  Professor  Agassiz,  on  the  same 
subject,  during  the  delivery  of  which  the  professor  took  occasion  to 
dissent  from  solne  of  the  views  recently  advanced  by  Professor  Darwin. 
After  explaining  what  is  known  as  tHe  "Darwinian  theory,''  Professor 
Agassiz  said: 

Accordiiicj  to  theso  views,  :i  reptile  must  ho  the  ofispriiiiij  of  a  fisli ;  according  to 
llioso  viL"\vH,  a  l)irtl  must  bo  the  ollspring  of  a  rci)tilo;  according  to  these  views,  man- 
kind nnist  bo  the  olfspring  of  quadrupeds,  as  quadruijeds  are  the  ofls]>ring  of  birds. 
It  will  be  ronoeded,  1  suppose,  without  any  question,  that  the  later  animals  must  be 
ihv.  descendants  of  the  earlier  ones,  if  there  is  a  succession  of  generations.  Now, 
geoloicy  and  paleontology,  (that  is,  the  knowledge  we  have  of  the  animals  which  have 
existed  in  former  times,  and  have  followed  one  another,)  show  us  that  the  classes  of 
higher  animals,  not  to  take  in  the  whole  animal  kingdom,  have  followed  one  another 
after  this  order :  That  fish  existed  before  reptiles,  reptiles  before  birds,  birds  before  the 
mammal  ia  or  c[uadnipeds,  and  that  these  existed  before  man.  Now,  if  we  are  descended 
from  nionkcvs,  ([uadruiKjds  must  be  descended  from  birds,  birds  nnist  be  descended  from 
rei)tilos,  reptiles  must  be  descended  from  fish.  Have  wo  such  information?  No;  aad 
when  I  do  not  admit  that  animals  are  thus  descended  from  one  another,  it  is  because  I 
do  not  know  how  they  originated  any  more  than  Darwin  does.  It  is  a  theory,  per- 
haps. I  do  not  believe  it  is  as  much  as  theory.  I  believe  it  is  a  brilliant  expression 
of  his  uia<rniricont  imagination.  And  I  will  not  disparage  that  faculty,  for  there  is  no 
science  wit  hout  imagination.  Imagination  is  that  powerful  faculty  wit  h  which  we  con- 
ceive of  relations  which  are  beyond  the  reach  of  our  perception,  through  the  senses,  and 
wit  hout  imagination  there  is  no  progress  in  science ;  but  it  is  in  proxiortion  as  imagination 
is  constantly  controlled  by  experiment,  by  experience,  by  observation.  Now,  I  know 
Darwin  i)ersonally,  and  ho  knows  himself,  too;  and  early  in  his  life,  in  his  admirable 
naiTative  of  his  journey  with  Captain  Fitzroy  around  the  world,  in  which  he  has  dis- 
closed so  largely  and  so  brilliantly  that  power  of  observation  which  is  so  eminently  his 
characteristic,  he  closes  that  narrative  with  something  like  these  words,  which  I  can- 
not i)robably  (iiiite  quote  verbatim,  but  the  sense  I  fiiow  too  well  to  misquote  him : 
''That  nothing  is  more  profitable  to  a  naturalist  than  traveling,  on  account  of  the 
varied  impressions  and  the  varied  opportunities  afforded  for  obser\'ation ;  but  the 
danger  is  in  propoiiiou  to  the  opportiunty.  Seeing  bo  many  things  in  ra]nd  succession 
loads  to  hasty  conclusions,  and  i)assiiig  from  one  hasty  conclusion  to  another  hasty 
conclusion,  the  result  may  be  an  entirely  wrong  view  of  the  phenomena  observed." 
The  man  who  said  that  of  himself  at  the  close  of  his  first  really  great  scientific  survey 
has  furnished  in  his  own  life  the  evidence  of  his  own  propensity.  It  is  hasty  general- 
ization on  some  weU-observed  facts;  and  that  is  Darwin  all  over.  I  do  not  think  that 
I  have  expressed  anything  disparaging  of  Ids  ability  or  of  his  chfiracter,  but  I  am  sat- 
isfied that  I  estimate  justly  his  tendencies,  and  that  we  find  him  constantly  making 
generalizations  for  which  there  is  hardly  a  shadow  of  a  fact,  the  natural  consequence 
of  which  is,  in  my  opinion,  that  the  idea  of  natural  selection  is  entirely  out  of  the 
(picstion.  But  while  I  do  not  believe  in  this  tJiieory  of  the  descent  of  all  organized 
beings  from  a  few  i>rimordial  ancestors,  (and  I  will  tell  you  why  I  do  not  believe  at 
all  in  the  idea  of  "natural  selection"  and  of  the  "survival  of  the  fittest,")  it  seems  so 
\cvy  natural,  it  is  Malthus  all  over,  and  it  is  so  desirable,  that  it  seemed  to  a  practical 
Knglishman  almost  a  natural  necessity.  But  let  us  see  liow  it  is.  Do  wo  find  that 
only  the  strong  beget  families  f  Do  we  find  that  the  children  of  apparently  weak 
parents  are  always  weaker  than  their  parents  ?  or  that  they  are  unfit  to  survive?  I 
do  not  think  that  human  exijerience  goes  that  way.  I  do  not  think  that  in  nature, 
under  the  broadest  possible  field  of  observation^  wo  see  anything  like  it.  I^et  us  ob- 
porvo,  for  instance,  such  plants  as  have  a  wide  distribution.  "^  Wo  see,  for  instance,  that 
onr  ])ine-trees  at  the  foot  of  the  White  Mountains  arc  stately,  large  trees.  At  a  certain 
height  upon  the  sloiw  of  the  hill  they  are  smaller ;  near  the  sunmiit  they  are  stimtcd 
shrubbery ;  and  yet  that  stunt-iHl  shrubbery  has  been  in  existence  near  the  top  of  the 
mountains  ever  since  pines  luvve  been  growing  on  the  sides  of  the  White  Mountains, 
and  they  have  proi)agatcd  and  multiplie<l  in  that  condition  just  as  well  as  the  stately 
trees  in  the  valley.  It  is  a  stunted,  creeping  sort  of  an  exist<*nece,  but  they  have  sur- 
viNt'd,  and  have  ha<l  as  long  an  existence  as  the  stnmgestand  largest  in  the  lower  part 
oi  the  rcjuntry.  It  is,  therefore,  sometimes  a  law  of  nature  that  the  weakest  and  ap- 
])areiitly  least  lit  are  those  that  survive.  Nature  tells  us  in  that  case — and  the  cases 
niiglit  be  multiplied — ^that  there  is  some  reason  why  the  weak  may  survive  as  well  as 
t  he  strong ;  souk^  reason  why  those  who  to  us  appear  less  fitted  have  as  good  a  hold  on 
Vifo  i\H  those  which  appear  to  us  more  fitted.  Why  that  should  bo  we  do  not  know,  and 
it  is  ])rol)ably  U'cause  of  our  ignorance  in  this  matter  that  there  are  those  who  deem 
that  "natural  selection"  is  the  law  of  nature,  and  others  who  do  not  believe  that  the 
theory  of  '*  natural  selection"  has  any. value  at  all. 
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At  the  dose  of  Professor  Agassiz's  remarks,  Mr.  Flint,  secretary'  to 
the  board,  being  called  upon  by  the  ehairinaD,  spoke  briefly  on  the  sub- 
ject under  consideration — that  of  hereditary  influence  in  the  improve- 
ment of  stock,  lie  said  that  every  farmer,  in  attempting  to  breed  for 
the  improvement  of  his  stock,  ou^t  to  bear  in  mind  that  the  hereditaiy 
power  of  the  animal — that  is,  the  power  of  transmitting  its  qualities  to  its 
oftspring — is  constantly  cumulative;  that- is,  if  the  animal  has  been  prop- 
erly bred.  For  example,  the  general  law  that  like  produces  like  is  un- 
doubtedly correct  upon  general  principles;  the  difficulty  is  in  a  want 
of  knowledge  as  to  the  qualities  and  characteristics  of  the  two  animals 
which  are  brought  together.  They  may  appear  to  the  eye  to  be  alike, 
and  yet  there  may  be  essential  differences.  If  they  are  alike  in  all  their 
essential  peculiarities,  the  offspring  will  not  only  be  like  tlie  parents, but 
will  have  their  characteristics  much  more  strongly  marked ;  that  is,  the 
essential  characteristics  in  which  the  parents  are  alike  will  be  intensified 
in  the  offspring,  and  therefore  the  hereditary  power  of  the  offspring — ^tbat 
is,  the  power  of  transmitting  its  peculiar  qualities — will  become  stronger 
and  stronger.  But  if,  on  the  other  hand,  the  parents  are  not  fdike,  if 
there  are  any  essential  diftei'ences  between  the  male  and  fem^e,  instm 
of  this  power  becoming  stronger  and  stronger  with  every  successive  gen- 
eration, it  will  become  weaker,  it  will  become  broken  and  verj'  greatiy 
reduced,  so  that  it  cannot  be  depended  upon  at  all.  Farmers  are  fre- 
quently heard  to  say  that  they  care  nothing  about  pedigrees — ^they  de- 
sire to  see  the  animal,  and  then  they  can  tell  whether  they  want  to  breed 
from  him  or  not.  There  can  be  no  greater  mistake  than  that,  for  the 
reason  that  this  hereditary  power,  this  power  of  transmitting  the  peculiar 
qualities  desired  in  the  offspring,  is  latent;  is  hidden  in  the  system.  It 
cannot  be  detected  by  the  eye :  it  cannot  be  detected  by  any  known  law, 
except  that  of  hereditary  intiueuce — pedigree  in  other  words.  As  to 
still  another  difficulty,  Mr.  Flint  says : 

We  cannot  tell  whctlier  the  pedigree  of  these  two  animals — the  parents — \s  perfectlr 
satisfactory  or  not.    It  may  be  as  long  iis  tlie  moral  law.  and  yet  there  may  be  bre 
in  it  which  have  constantly  reduced  and  weakened  that  hereditary  power.    If  «i« 
knew  positively  the  peculiar  characteristit-s  of  all  the  ancestors  of  all  the  aniinali 
that  wo  are  to  breed  from,  then  wo  could  tell  with  some  degree  of  certainty  what  the 
result  would  be ;  but  the  mere  fact  of  a  recorded  pedigree  is  not  worth  anytbbf 
unless  we  know  the  character  of  that  ancestry— unless  we  know  that  in  each  case 
male  and  female  in  each  successive  generation  have  been  alike  and  of  good  qua 
To  illustrate  more  clearly :  We  might  8upi)ose  that  a  certain  male,  after  a  cerMu» 
number  of  generations,  has  the  hereditaiy  power  strongly  concentrated  in  his  aystaD* 
If  he  is  the  offspring  of  parents,  grandparents,  and  great- grandpai-ents  which  liaw 
been  alike  in  both  cases,  he  has  tlie  hereditary  power — that  is,  thu  i)ower  of  tr 
mitting  his  qualities — very  strongly  marked  and  intensified  in  his  system;  i 
strongly  tiian  it  was  in  his  parents,  grandparents,  or  grcat-grandparcnts.     Now, 

}>ose  the  ])ower  which  this  male  animal  lias  of  transmitting  his  essential  qaaUtio»i« 
lis  offsjn-ing  could  be  represented  to  the  naked  eye.    Suppose,  for  instance,  wo  call 
his  heixiditary  power  equal  to  100.    Now,  suppose  the  female  to  which  ho  is  put  Im 
been  bred  differently ;  suppose  she  has  been  cro8S-bi*ed,  just  as  the  common  stock (rf 
the  country,  or  what  we  call  native  sheep,  have  been  bred,  without  any  system,  tritk- 
out  any  care  to  couple  animals  which  are  abstdutely  and  essentially  alike ;  of  co 
the  hereditary  ])owcr  of  that  female  will  be  very  much  less  than  the  hereditaiy p&nw 
of  the  male,  because  the  hereditary- line — the  power  of  transmitting  qnalitiee— luH 
been  broken,  an<l  has  been  greatly  reduced.    We  will  suppose,  for  instance,  that 
jjower  of  hereditary  transmission— her  power  of  transmitting  her  qunliticsy  hern 
liar  characteristics,  to  her  offspring — is  only  (JO  instead  of  100.    Now,  those  two  anui 
are  coupled  together.    What  is  the  ollspringf    The  offspring  will  xkisscss  a  hez«dii«j 
power  not  like  its  male  parent;  it  will  possess  a  hertiditary  power — that  is.  a tkwb 
of  transmitting  its  characteristics  to  its  oirsi>ring — not  re])resented  by  tho  100  not 
resented  by  tln^  00,  the  value  of  tho  hereditary  power  of  its  mother,'bnt  bv  a  nib 
perhai)s  somewhere  intennediate  between  them ;  it  would  bo  diUQcnlt  to  tell  vn 
what.    I  do  not  mean  to  say  that  there  is  any  law  which  will  represent  ites 
I  merely  give  this  as  an  illustration  to  show  you  how  greatly  the  hereditary  pa 
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constantly  reduced  wLen  the  parents  are  not  alike.  I  say  in  such  a  case  as  that  you 
could  represent  the  hereditary  power  of  the  offspring  of  such  x>ftrents  not  by  100— the 
hereditary  power  of  its  father — nor  by  GO — the  hereditary  power  of  its  mother — ^but  it 
would  bo  a  power  very  greatly  reduced.  *  *  ♦  Now,  I  say  the  farmers  should 
bear  in  mind  that  this  hereditary  jjower,  which  is  so  valuable  and  important,  and  on 
which  our  whole  improvement  must  depend,  is  hidden,  latent,  cannot  be  detected  by 
the  eye.  That  shows  the  value  of  a  good  pedigree ;  but  not  merely  a  recorded,  written 
pedigree.  It  must  be  a  full  pedigree,  sucn  as  to  guarantee  the  quality  of  the  ancestry. 
The  pedigree  ought  to  be  studied  in  each  case,  and  in  that  way,  and  in  that  way  alone, 
can  we  breed  with  any  degree  of  system,  or  any  degree  of  certainty  in  regard  to  the 
result. 

During  the  session  an  address  was  delivered  by  Mr.  Farwell  F.  Fay 
upon  "Practical  questions  of  law  relating  to  farm  property.^  A  briet 
address  was  also  delivered  by  Professor  D.  D.  Slade  on  the  subject  ot 
the  Prevalence  and  treatment  of  the  catarrhal  epidemic  among  horses. 
An  essay  was  read  by  Mr.  Andrew  H.  Ward  on  the  subject  of  "  Manures 
and  fertilizers,''  and  one  by  Professor  Stockbridge,  of  the  State  Ag- 
ricultural College,  on  the  *'  Management  and  care  of  mowing  and  pas- 
ture lauds.''  The  lecture  of  Professor  Stockbridge  contains  much  valu- 
able information  and  many  suggestions,  which,  if  heeded,  may  prove  of 
immense  advantage  to  the  farmers  of  Kew  England.  Alluding  to  the 
State  reports,  and  referring  to  what  the  State  board  of  agriculture  has 
said  relative  to  the  treatment  of  hay  and  pasture-lands  and  to  the  value 
of  the  hay-crop,  the  lecturer  says : 

I  find  wo  have  said  to  each  other  and  to  tho  world  that  the  hay-crop  is  the  most  valu- 
able of  any  single  crop  cultivated  in  the  United  States ;  that  the  hay  and  grass  crop 
combined  is  worth  in  tho  aggregate,  in  the  United  States,  somewhere  between  five 
and  six  hundred  millions  of  dollars.  This  is  its  money-value.  And,  more  than  all 
that,  we  have  said  to  the  farmers  of  the  country  that  its  value  in  dollars  and  cents  is 
as  nothing  compared  with  its  indirect  value,  in  the  influence  it  has  in  preserving  the 
fertility  of  our  farms,  as  being  the  great  source  of  manurial  supply.  We  have  said 
that  no  farm  can  bo  kept  up  to  a  high  state  of  fertility,  no  farm  can  do  otherwise  than 
depreciate,  if  in  its  ordinary  management  we  sell  the  hay  produced  upon  it ;  and  that 
no  man  can  thrive  on  a  farm,  no  man  can  grow  rich,  no  man's  farm  is  supporting  itself 
or  him,  where  the  grass-crop  is  depreciating.  We  have  said,  again,  that,  so  great  is  the 
value  of  the  hay-crop  of  the  country,  we  can  afford  to  select  our  choicest,  our 
sweetest,  our  most  fertile  soils  for  the  production  of  grass  and  of  hay.  We  have  fre- 
quently attempted  to  describe  the  character  of  the  soil  best  adapted  to  the  production 
of  grass,  and  here  I  must  say  the  board  of  agriculture  are  somewhat  at  loggerheads. 
One  says  a  good  grass-soil  is  a  good  corn-soil ;  another  sa^s  a  good  grass-soil  is  a  cold 
and  wet  or  moist  soU.  This  is  the  only  point  about  which  we  disagree ;  but  we  are  all 
agreed  in  saying  that  the  best  soils,  the  most  fertile  soils,  wo  can  afibrd  to  devote  to 
the  production  of  this  crop.  And  again,  following  the  record,  I  tind  we  have  said  this : 
that  we  can  afford  not  only  to  take  our  best  soils,  bat  we  can  afford  to  bring  those  best 
soils  up  to  the  very  highest  point  of  fertility,  and  keep  them  in  grass,  keep  them  rich, 
keep  them  fertile,  for  the  express  purpose  of  producing  hay.  »  »  »  *  We  have 
said,  again,  that  there  is  sucn  a  thing  as  being  too  avaricious  in  regard  to  the  crops 
which  grow  upon  our  mowing-fields ;  that  there  is  such  a  thing  as  mowing  our  lands 
too  close.  And  we  reason  in  this  way :  that  there  is  a  mutual  relation  existing  between 
the  roots  and  leaves  of  the  plants;  they  grow  in  coigunction;  the  roots  have  their  office 
to  perform,  the  leaves  have  theirs ;  and  when  you  denude  a  plant  of  its  leaves  you  have 
stopped  their  root-action  ;  you  have  given  it  a  check  and  injury  from  which  it  must 
Bufier  until  new  leaves  are  developed  to  carry  on  the  functions  of  the  plant.  *  *  *  ♦ 
We  have  said,  again,  that  it  is  baa  policy  to  mow  our  lands  late  in  tho  season.  Wliile 
we  think  rowen  is  a  good  crop,  ana  it  is  well  to  have  it  in  our  bams:  whilo  we  do  not 
object  to  the  cutting  of  a  second  crop :  yet  under  no  circumstances  sliould  this  second 
crop  be  cut  late  in  the  season,  but  it  siiould  be  cut  so  early  that  there  will  be  time  for 
another  crop  to  grow  to  act  as  a  covering  for  the  plant,  a  sort  of  protection  for  it 
through  the  winter. 

Now,  in  regard  to  our  pasture-lands.  Tho  board  of  agriculture  have  agreed  unani- 
mously to  this :  that  there  has  been  a  great  deterioration  in  tlie  producmg-power  of 
our  pastures  during  the  last  fifty  or  one  hundred  years ;  that  the  time  was  when  tho 
hill-sides  of  Massachusetts — ^those  fields  that  are  now  our  pasture-lands— yielded  large 
quantities  of  sweet,  nntritions  grasses — grasses  which  made  butter,  which  made  milk, 
which  made  cheese — grasses  which  made  beef  of  splendid  quality.  But,  geutlei 
you  may  rest  assured  that  the  board  of  agricultnro  are  right  when  they  tell  you- 
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yon  cminoi  iiiako  (.itlicr  gootl  milk,  j^ood  liuttcr,  good  beef,  or  good  cbecso  out  of  these 
uranil)l(»s  and  briars  thalaro  k<>  ficciiuMitly  found  on  our  pastures,  and  that  the  ricWss 
and  valiio  of  llu'se  lauds  drpeud  very  largely  upon  tlie  fact  that  they  produce  lino 
swoctjiiiitrilions  grasses,  as  they  did  in  those  early  days,  in  lar[^  quantities;  butthvi 
have  gradually  deteriorated.    And  to  tbia  o])iuion  wo  give  our  uuaniiuous  conseni. 

Another  thing.  "NVe  have  all  agrcfd  on  saying  that  the  cause  of  this  deterioratioii 
is  x>erIoftly  elear  and  apparent;  that  it  is  becaufic  we  have  been  building  up  auimal 
stinictr.res  or  mannl'aetnring  eattle-produets  which  have  been  taken  away  from  tlie 
fields  that  pnjdnced  iheni,  never  to  return;  that  where  all  tlic  }>rodiicts  Lave notlKVL 
transi)orted  to  Iho  niarlcet,  v.e  have  taken  the  milk  for  the  niaiiufactiirc  of.  butter  ami 
cheese,  aiul  (he  riiannrial  qualities  that  were  contained  in  the  milk  left  at  borne kiTe 
been  given  to  ()iiKi-  Jiclds,  instead  of  being  earned  back  to  the  iiastures  that  prodncni 
them;  and  tliat  Ave  havo  been  sending  away  tens  of  bundreda  of  tons  annually fruc 
these  Xcvt'  Knglan<l  jjaslures  in  the  form  of  phosphates  and  snljihatcs  in  the  1)onesof 
animals,  an<l  nitrogen  in  their  mnselcs  and  tissues. 

Again,  gentleman,  avc  havo  8ai<l  to  the  world  that  from  one-fonrth  to  one-thinlof&ll 
these  ])ast lire-lands  should  never  have  been  deprived  of  their  original  forcst-coveriD^. 
and  this  I  believe  is  gospel  truth.  The  Lord  never  designed  these  steep  h ill-sides, thc»> 
mountain-toj»s  for  iKistnres;  never  designed  them  for  cultivation  ;  the  toxMCTaphrof 
the  country  forbids.  ^Ve  cannot  keep  the  soil  in  its  place  in  x^&fstiirc  or  cnltivatW 
It  was  designiMl,  and  it  is  best  that  this  portion  of  our  pasture-lands,  ourmountaio- 
tops  and  steep  hill-sides  jiud  declivities  Rhould  bo  allowed — to  use  that  esprcssioD-tf 
go  back  again  to  forests;  and  I  would  say  should  not  only  bo  allowed,  but  Bhonldbe 
assisted  l)y  systenjalic;  eilbrt,  to  go  back  again  to  forest.  The  effect  of  this  jjrow:: 
of  forests  wouhl  be,  first,  to  a(?t  as  a  shelter  to  our  cultivated  liolils,  to  make  onrcliiiuK 
more  equable,  and  to  give  us  a  more  equal  distribution  of  rain  in.stead  of  haTiDgallft" 
natc  seasons  ol*  lloods  and  droughts. 

Alluding  to  the  treatment  of  grass-lands,  tbo  lecturer  said: 

I  do  not  want  to  W  heretical,  but  I  desire  to  express  a  few  thoughts  in  rolatioato 
tho  treatment  of  onr  grass-lands.  The  board  of  agriculture  havo  said:  "Kevernlo* 
the  lields  that  yon  int«nd  for  ]»ermanent  mowing.  Once  seeded  down,  let  them 
seeded  forever."  In  relation  to  that  I  beg  leave  to  differ,  and  I  will  ^ive  you  iu»  »« 
sous.  Let  us  have  as  many  minds  at  woilc  upon  this  subject  as  possible.  Perhaps n 
are  mistaken.  I  do  not  believe  that  the  board  of  agriculture  or  any  one  of  us  nor 
it  all.  I  think  wo  have  a  great  deal  to  learn,  but  I  think  there  are  some  things  ired) 
know.  Now,  in  relation  to  the  idowing  of  gniss-lands:  Do  yoa  helieve  theto  is 
thing  in  tillage  ?  Does  it  do  tho  soil  any  good  to  plow  it,  to* pulverize  it,  to  b 
up  and  exp        •-  -    -^        •   '>    ■■-      •.  ^  'i  ^     ,     .  ,.. 

l>low  them, 

your  grass  

soil  a  clay  ?    Will  it  not  do  that  soil  goo<l  to  let  tho  air  into  it,  to  warm  it,  and  set th 
chemical  forces  at  work  to  develop  the  plant-food  it  contains?     If  there  is  saj 


lields  ought  to  be  plowed  occasionally,  especially  those  which  havo  clay  in  them.  Tl 
constant  tram»un;ini)on  these  lieldsto  gather  the  hay  and  the  attraction  of  eraritatio 
and  eohi'sion  greatly  solidify  them,  esi)ccially  clay  soil,  and  they  become  hard  ■■ 
notwithstan«lin;j:  \onr  lop-clressing,  by  and  by  your  hay-field  actnally  begins  ti 
and  on  goes  a  fjuaniily  of  manure,  because  you  ilisliko  to  plow  it  np.  Now,  myr^ 
rience  and  ol)serva(i<jn  are  that  there  is  no  grass-land  in  Massachusetts  bnt  what  o 
to  bo  plowed  o:i((»  in  t<*u  years,  sometimes  as  often  as  once  in  five  years.  Thisdcpcii 
upon  the  condition  of  the  soil. 

I  k:i<»w  this  is  heresy,  but  1  am  going  to  give  my  reasons,  and  then  you       «•!»' 
your  elianee  at  me.  .1  will  tell  you  what  the  trouble,  in  my  judgment,  is:   t 
turn  over  our  hriy-fields  and  reseed  them  with  two  kinds  of  grass — ^liord's-fi 
clover,  andperliaps  a  little  red-top— it  takes  a  long  time  to  get  thorn  back  inw 
condition.    I  have  tried  it,  and  1  found  that  apparently  I  had  met  with  n  gratk 
by  j»lowing;  but  when  I  seeded  with  a  variety  of  seeds,  when  I  p^lt  in  herd's-^ 
clover,  and  red-top,  and  white  clover;  when  I  put  in  orchanl-grass  nndKentn 
grass,  an<l  a  large  variety  of  grasses,  in  two  years  I  had  a  covering  na  close  uo! 
belbri',  and  the  ero])  went  right;  along  upon  tho  land,  increasing  every  year.    Tk 
son  why,  appan-ntly,  it  did  not  beneiit  my  bind  to  plow  it  and  pulverize  it  ^d  tr» 
all  to  })ie('es  was,  tljat  1  did  not  dt>  right  when  I  seeded  down  with  simply  two 
of  grass — h;  rdV-grass  and  clover;  but  I  got  a  (piarter  more  grass  upon  tue  U 


up,  pulverized,  and  thoroughly  tilled  and  rcsecded. 
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Professor  Stockbridgo  was  followed  by  Mr.  Allis,  who  spoke  at  some 
length  of  the  great  advantages  to  be  derived  from  under^aining.  To 
show  to  what  extent  lands  may  be  improved,  and  what  results  may  be 
derived  from  draining  and  good  cultivation,  he  detailed  the  following 

experiment : 

I  cnme  in  i)«).<scbHioii  of  a  four-acre  piece  of  pasturage  in  front  of  my  house  some  ton 
years  :i;j;(),  wurtli  from  five  to  twenty  dollars  per  acre,  the  preponderating  product 
hciiijX  a  \vot .  poor-ciuality  of  pasture,  interspersed  with  a  generous  supply  of  bog-brake, 
knolls,  and  sbine  bowlders.  In  the  fall  of  18C'2 1  commenced  labor  upon  it  by  getting  out 
t  lio  rocks,  lay  ing  one  hundred  and  twenty  roils  of  underdrain, broke  it  up,  emi>loying  the 
third  man  to  follow  the  plow  with  a  hook  to  tuni  over  what  sods  and  brake-knolls  the 
plow  did  not.  In  the  spring  of  1863  I  harrowed  well  the  turf,  planted  corn,  putting  a 
little  phosphate  in  the  hill,  cultivating  with  a  purpose  mainly  to  subdue  the  land,  and 
harvested  '20  bushels  of  corn  per  acre.  In  18G4  the  market-value  of  manure  applied, 
delivered  on  the  land,  was  $400.  I  bought  a  part  of  it;  phosphate  put  into  the  hill, 
'^iO  ;  about  the  lirst  two  weeks  in  Juno  it  was  set  with  tobacco;  fitting  ground,  culti- 
vating, harvesting,  and  preparing  for  market,  cost  ^0 ;  total  expenses  of  crop  $800 ; 
I  received  for  the  crop  $1,800.  In  1865  I  applied  $450  worth  of  manure  and  $50  worth 
of  pliosphate;  stocked  with  tobacco;  cultivating  and  fitting  for  market  $350;  total 
exijcnso  ij;^50 ;  I  received  for  crop  $2,^40.  After  harvesting  the  second  crop  I  raked  to- 
gether the  break-heads,  which,  notwithstanding  having  been  culled  to  skeletons, 
amounted  to  cart-loads,  and  burned  them.  In  the  spring  of  186()  I  sowed  with  oats  and 
seeded  down  with  one-half  bushel  of  timothy  and  live  iwunils  of  clover-seed  x^er  acre  ; 
harvested  270  bushels  of  oats ;  I  have  mowed  two  crops  of  gtixBs  yearly  since,  with  the 
exception  of  one  dry  season,  and  consider  the  land  worth  at  least  $100  per  acre  in 
its  rural  locality. 

Ill  the  course  of  the  annual  report  of  the  committee  on  contagious  dis- 
eases among  cattle,  made  to  the  legislature  in  conformity  with  a  law  of 
the  State,  the  commissioners  congratulate  the  people  of  the  common- 
wealth on  the  fact  that  while  in  some  portions  of  the  country  and 
abroad  disease  has  caused  most  fearful  ravages,  yet  in  the  State  ot 
Massachusetts  during  the  past  year  cattle  have  been  almost  entirely 
exempt  from  prevailing  sickness,  and  no  contagious  disease  has  visited 
them. 

The  annual  meeting  of  the  State  board  was  held  in  Boston  on  the 
3d,  4th,  5th,  and  6th  of  February,  1873,  and  was  attended  by  the  fol- 
lowing-named members  of  the  board,  viz :  Messrs.  Agassiz,  Allis,  Baker, 
Brown,  Clark,  Fearing,  Hadwen,  Hubbard,  Hyde,  Knowlton,  Ladd, 
Loring,  Miles,  Moore,  Root,  Saltonstall,  Slade,  Stone,  Stockbridge,  Stur- 
tevant,  Washburn,  and  Wilder.  His  excellency  Governor  Washburn 
l^resided. 

A  large  amount  of  important  business  was  transacted  at  this  meeting 
of  the  board.  The  third  annual  report  of  the  State  entomologist,  Mr. 
A.  S.  Packarch  on  the  injurious  and  beneficial  effects  of  insects,  was 
presented  by  Dr.  Loring.  This  essay  is  copiously  illustrated,  as  is  also 
ail  exhaustive  paper  read  by  Professor  Agassiz  on  the  "  Structure  and 
growth  of  domesticated  animals."  *'  The  use  of  steam  on  the  farm," 
an  essay  read  by  Professor  Stockbridge,  and  one  on  the  '^  Relative  value 
of  farming  among  the  occupations  of  life,"  by  Mr.  Hubbard,  contain 
much  valuable  information  on  the  subjects  discussed. 

An  appendix  contains  reports  from  about  thirty  county  and  district 
agiicuUural  associations,  which  shows  these  societies  to  be  generally 
ill  a  very  flourishing  and  prosperous  condition.  The  addresses  deliv- 
ered at  the  opening  of  the  annual  exhibitions  of  many  of  these  associa- 
tions, beside  reports  of  committees  on  premium  crops,  &c.,  are  also 
given  in  this  appendix. 

MICHIGAN. 

PomologicaL — The  second  annual  report  of  the  Michigan  State  Pomo- 
logiciil  Society  shows  the  continued  and  growing  prosperity  of  the  asso- 
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ciation.  The  mciabersbii)  of  the  year  was  507.  Meetings  for  discus- 
sion of  subjects  pertiucnt  to  fruit-culture  were  held  with  regularity,  and 
public  exhibitions  of  fruits  had  increased  in  number  and  intrinsicex- 
celleuce.  The  large,  well-printed,  and  handsomely-illustrated  volume 
before  us  is  a  fair  indication  of  the  energy  and  earnest  work  of  the 
young  society.  A  wide  field  for  the  operations  of  such  an  organization 
is  afforded  by  the  ahuost  unsurpassed  fruit-belt  of  a  fair  portion  of  tbe 
Michigan  peninsula.  Says  an  observing  member  of  the  society,  in  an 
essay  on  the  history  of  the  peach,  at  Saint  Joseph  : 

To  tlio  inlijiTjitantfl  of  the  Northwest  no  greater  evidence  of  dcaign  to  provide  ii 
with  a  grc'iit  frnit-lniid  could  bo  given  than  this  peninsula  inserted  l>etween  hHoi 
Miciiigaii,  Huron,  and  Erie;  in  that  conformation  of  the  Pacific  bIojm  by  which  the 
prevailing  winds,  8wce])ing  down  the  vast  sierras  of  tho  Socky  Mountains,  becow 
softened  by  the  miglity  ])lains  and  prairies  of  the  West ;  thence  blowing  from  th* 
southwest,  west,  and  northwest,  over  the  deep  waters  of  liako  Michigan,  which  nercr 
freeze,  become  so  mihl  tiiat  nearly  everj'  variety  of  the  apple,  the  peachy  poar,  cLeny. 
plum,  and  bcriy  can  be  grown  in  as  great  abundance  and  perfection  as  in  any  partot 
tho  world. 

The  writer  refers  to  the  foregoing  statement  as  embracing  facts  not 
widely  known,  and  not  yet  absolutely  reduced  to  a  self-evident  propor- 
tion in  the  fruit-belt,  which  some  claim  extends  only  a  few  miles  Uad 
from  the  waters  of  the  lake,  and  that  in  the  immediate  ueigbborhoodci 
river  outlets,  the  location  of  future  citiesj  some,  along  the  whole  peDJfl 
sula,  as  far  as  the  snow  line;  and  others  into  the  interior,  for  miles b) 
tho  score. 

In  those  districts  where  adaption  to  fruit-growing  has  been  c    ri| 
ascertained  the  rapidity  of  settlement  is  surprising.     The  first  p 
orchard  in  Benton,  Berrien  County,  was  set  out  in  1836.     It  was,  then,* 
unbroken  forest  by  tbe  square  mile,  but  now  comparatively  one  unbi 
orchard;  and  by  the  last  census  the  township Tated  as  the  sixth  tunc 
ship  in  tho  State  according  to  the  value  of  its  farm  productions- 
State  itself  ranking  twellth  in  this  respect  in  the  United  States.    ' 
growth  in  population  and  wealth  is  mainly  due  to  its  peach-crop 
general  fruit-crop,  although  it  is  the  only  township  in  Michigan  uu 
raised  over  100,000  bushels  of  wheat. 

In  summarizing  the  present  condition  of  pomology  in  the  State,  B.1 
Johnstone,  secretary  of  the  State  Agricultural  Society,  refers  to  tl 
orchard-fruits  and  to  tho  berries  which  are  cidtivated  for  profit  withioa 
or  less  success.    There  is  yet  no  defined  system  in  regard  to  the 
methods  of  treating  apple-orchards;  no  successful  effort  has  been 
to  originate  any  new  varieties  from  seedlings  or  by  hybridization 
would  take  precedence  of  those  now  regarded  as  the  best  for  profl 
culture.    For  new  and  old  varieties  dependence  has  been  plac<     i 
other  States.    Orchard-culture  of  the  pear  is  limited,  and  it  is  a 
if  the  culture  is  well  understood,  or  has  been  sufficiently  experim 
upon,  or  vigorously  inquired  into.    The  cultivation  of  the  peach  is 
lined  for  tlie  most  part  to  the  shores  of  Lake  Michigan,  and  Bstsr 
land  as  the  influence  of  this  body  of  water  is  suppos^  to  extend.   ' 
fruit  has  not  thus  far  sustained  damage,  to  any  appreciable  extenti 
diseases  which  have  prevailed  in  other  regions  where  the  peach  is 
The  varieties  grown  are  those  which  have  been  introduced  and  fc 
be  adapted  to  climate  and  soils.    No  variety  has  been,  originatea 
would  supersede  tho  sorts  acclimated.    As  an-  orchard-fruit  the  plm 
not  largely  grown,  tbe  ravages  of  its  great  enemy,  the  curcnlio,  ha 
discouraged  cflbrt  in  that  direction.    Little  attention  has  been  p 
the  cherry.    The  cultivation  for  market  purposes  of  the  currant, 
berry,  raspberry,  and  blackberry  is  attracting  more  attenti 
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formerly;  the  varieties  now  grown  are  not  of  Michigan  origin.  Several 
varieties  of  grapes  have  been  raised  with  success,  marketable  for 
purposes  of  the  table.  The  vineyards  for  wine-making  are  mostly  con- 
lined  to  Monroe  County,  lying  on  Lake  Erie — a  district  found  to  be 
adapted  to  grow  the  grape  to  great  perfection  for  wine;  but  grapes  for 
table-use  and  for  wine-making  are  cultivated  successfully  in  the  "fruit- 
belt,"  strictly  so  called,  and  vineyards  are  growiug  in  importance  and 
number.  Mr.  Johnstone  says  that  thus  far  there  is  nothing  especially 
peculiar  to  grape-culture  in  the  State,  for  the  reason  that  dependence 
has  been  placed  on  other  States  for  varieties  and  full  confidence  given 
to  acclimation.  The  fig  grows  and  ripens  to  considerable  perfection 
along  the  shores  of  Lake  Michigan,  but  requires  protection  in  winter. 
However,  Mr.  Bidwell,  of  South  Haven,  on  Lake  Michigan,  whose  opin- 
ion will  bo  given  further  on  in  this  notice,  does  not  agree  with  Mr. 
Johnstone  as  to  the  invariable  necessity  in  that  climate  of  close  winter 
protection.  The  cranberry  and  the  whortleberry  are  indigenous,  and 
gathered  and  marketed  largely.  No  attempt,  however,  has  been  made 
to  improve  either  by  culture  or  otherwise. 

The  prices  of  fruit-lands  along  Lake  Michigan  are  rapidly  increasing. 
At  Spring  Lake,  Grand  Haven,  and  Fruitport  land  that  a  few  years  ago 
was  worth  $10  an  acre  is  now  selling  rapidly  at  from  $50  to  $100  an 
acre,  and  even  higher.  South  Haven,  a  few  years  ago  a  wilderness,  is 
selling  fruit-land  at  about  the  same  figures;  while  at  Benton  Harbor 
improved  lands,  with  bearing  orchards,  command  81,000  an  acre.  Mr. 
A.  T.  Pierce,  speaking  of  the  South  Haven  fruit-lauds,  says  there  is 
an  abundance  of  unoccupied  or  wild  lands,  the  county  being  yet  new, 
which  may  be  bought  at  from  $15  to  $30  per  acre,  and  that  there  are 
farms  offered  for  sale  which  the  owners,  through  force  of  circumstances, 
are  obliged  to  dispose  of.  There  are  many  low,  uninviting  places, 
tangled  woodland  and  marsh,  which  are  being  subdued  and  regener- 
ated for  fruit-cultivation,  and  some  of  these  become  the  paradise  of 
all  the  berries,  the  pear,  tJie  qnince,  and  the  plum^  and  are  also  fitted 
for  some  varieties  of  apples,  grapes,  and  even  of  peaches. 

As  showing  the  profits  of  orchard-lands,  the  history  of  the  Cincinnati 
orchard,  the  largest  in  the  State,  may  be  referred  to.  It  is  near  Benton 
Harbor.  The  orchard  was  planted  in  185T  on  land  leased  from  its  owner 
for  twelve  years  at  a  mere  nominal  figure.  After  securing  two  or  three 
heavy  crops,  the  lease,  three  years  before  its  expiration,  was  sold  for 
$12,000.  In  the  year  of  purchase  the  new  lessees  sold  the' fruit  of  the 
place  for  $15,000  net,  and  in  each  of  the  two  succeeding  years  realized 
about  the  same  amount.  In  1871  this  orchard  bore  heavily,  notwith- 
standing the  fact  that  over  37,000  baskets  of  fruit  had  been  sold  from  it  the 
year  preceding,  netting  about  $20,000.  Originally  there  were  about  G5 
acres  in  bearing.  In  1872  it  was  divided  into  lots,  one  of  which,  contain- 
ing 24  acres,  was  sold  for  $23,000  cash.  The  gentleman  who  makes  these 
statements  asserts  that  he  gives  "the  facts  concerning  this  property  to 
illustrate  what  is  being  done  bj'^  fruit-growers  in  a  smaller  way."  The 
same  authority,  confining  himself  to  Benton  Harbor,  says  that  as  early 
as  18G5  there  were  on  both  sides  of  the  river  no  less  than  207,039  peach- 
trees,  40,957  pear-trees,  nearly  70,000  apple-trees,  about  10,000  cherry- 
trees,  2,500  quince-trees,  3,000  plum-trees,  35,000  grape-vines,  and  more 
strawberry,  blackberry,  and  raspberry  plants  than  could  well  be  enu- 
merated ;  and  that  at  the  present  time  (1872)  it  is  safe  to  estimate  an  in- 
crease of  these  figures  by  at  least  50  per  cent.  The  total  shipments  of 
packages  of  peaches  has  been  as  high  in  value  as  $700,000,  in  1870,  of 
which  nearly  two-thirds  were  sent  from  the  docks  of  Benton  Harbor. 
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The  peadi-orcbard  of  A.  S.  Dyckman,iii  Van  Buren  County,  eoutains 
40  acres,  and  was  planted  in  1802.  In  18G4  Mr.  D.  shipped  CUO  baskets. 
In  1871  bis  crop  was  7,000  l)askets ;  cost  of  cultivation,  including  his  owu 
time,  }?1,000;  net  receipts,  above  outlays  and  cultivation,  $2,000.  In 
1872  bis  aggregate  wtis  12^000  baslicts,  netting  over  50  cents  per  basket. 
Since  be  entered  upon  tbe  business  be  has  bad  only  one  failure,  and 
tbat  was  on  account  of  tbe  ravages  of  the  curculio.  Ilowever,  since 
adopting  tbe  Hansom  ])rocess  of  exterminating  the  pest  he  has  bcDu  ajf- 
prebensive  of  no  danger  from  tbem.  Tbis  process,  as  described  by  Mr. 
Ransom  bimself,  who  gives  bis  discovery  freely  to  the  public,  is  as  follows: 

First,  rcinovf  cvorytliiny:  from  l»cucatli  tlio  troe,  nnil  mnko  tbo  oarth  as  smooth  as 
it  can  1)0  miulc ;  on  tliis  dopeiuls  Inrj^cly  tho  success  of  tlio  trap.  This  being  dow, 
tiiko  pieces  of  hnvli  as  hiT'^v.  us  your  Iiand,  or  a  little  larger,  and  place  tUem  agaiust  tfar 
tnmk  of  the  tree.  Examine  your  traps  every  morning,  ami  cut  oil  ami  kill  thosti  yw 
lincl  concealed  beneath  the  l;ark. 

Mr.  Dyckman  places  pieces  of  hemlock-bark  about  tho  roots  of  the 
tree,  concave  side  down,  and  as  early  as  tbe  curculio  (presents  itscl£ 
The  insects  may  tbns  be  destroyed  at  one-fourth  tbe  cost  of  shakiug 
trees. 

Too  much  fruit  cannot  be  raised.    It  does  not  sceui  possible  to  over 
stock  the  markets,  tbe  demand  increasing  with  the  supi>ly ;  and  th 
increasing  facilities  of  transportation  and  new  processes  of  prepa 
fruits  for  shipment,  without  serious  detriment  to  their  qualities,  making 
it  possible  to  send  the  products  of  the  orchard,  the  viucyard,  and 
garden  long  distances  with  safety  and  cheapness  to  regions  whero 
products  do  not  liourisb.    Canning  fruits  and  vegetables  is  a  bus     \ 
of  growing  importance  in  Michigan.    In  the  season  of  1871— '72  two  <     > 
lishments  alone  at  Benton  Harbor  shipped  534,000  cans  of  fruits  anao! 


Benton  Harbor  to  Grand  Junction  it  is  estimated  that  over  40,000  btf 
kets  of  peaches  were  shipped,  and  from  stations  south  of  Saint  Joseph 
to  Michigan  City  1*5,000  to  30,000  baskets. 

The  recently-invented  Alden  process  of  preserving  fruits  and  v 
tables  is  undergoing  a  fair  trial  in  the  State.    It  is  described  as  a  metuv 
of  removing  vrater  from  vegetable  substances  in  a  few  hours  by  i 
matic  evaporation ;  and  it  is  claimed  that  by  this  operation  a 
treated  are  made  proof  against  decay,  and  their  palatable  and  i 
tious  finalities  rather  heightened  than  lessened.    As  yet  the  proc< 
a  monopoly  in  the  hands  of  a  company.    Concerning  this  process,  a 
D.  11.  Waters,  in  an  address  before  the  society,  regretted  that  its  wori 
ing  is  as  yet  a  private  interest,  designed  for  the  benefit  of  the  few, 
felt  certain  that  in  time  it  would  become  the  common  property  of  e 
producer  of  fruit,  and  that  the  advantages  it  confers  are  as  secure  to 
fruit-grower  of  the  near  future  as  is  the  enjoyment  of  its  profits  to 
inventor  at  this  time,    lie  says: 

The  man  Y»lio  jiljuiiS  orclmrds  next  year  an<l  live.stoseotln«niin:iturc  willlHsena 
by  this  process,  untrauuneled  by  letters-patent,  to  prepare  his  cro]>s  in  such  a  Suq 
that  tlu-y  e:in  be  marketed  to  the  distant  parts  oi  tho  world  with  a»  much  case,  wil 
as  little  cost,  with  as  inneh  security,  and  probably  j;n*Jiter  profits,  as  arc  now 
keted  the  «'itron  of  Italy,  the  grapes  of  iSi>ain,orthe  euiTjintsof  tboLavaiit.    Thoi 
grower  will  soon  not  only  ri'JMise  beneath  his  own  vine  an<l  ]»oacli-treo,  but  will 
rejoice  in  the  possession  of  his  own  i>neuniatic-tube  and  dehytlratiDg-aipparatns. 

Mr.  Bidwell,  of  South  Uaven,  has  been  successful  in  cultivating 
for  several  years.    They  stand  without  protection  daring  tho  winter. 
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bear  two  crops  a  year.  Clean  culture  is  all  that  is  required.  Some  facts 
concerning  tbo  open-air  culture  of  figs,  and  hints  as  to  modes  of  con- 
ducting it,  are  given  by  Mr.  Bidwell,  as  follows: 

Oil  warm,  dry,  rich,  sandy  soils  hero  the  fig  grows  with  as  much  freedom  as  in  tho 
Gull  States,  and  on  account  of  onr  exemption  &om  late  spring  frosts,  tho  first  crop  is 
iiiorc  certain  than  in  Georcia  or  Tennessee.  One  is  astonished  to  sec  their  luxuriant 
foliage,  which  is  remarkably  free  from  curled  or  yellow  leaves,  a  fact  doubtless  duo  to 
the  uniformity  of  heat,  light,  and  moisture  of  our  climate.  One  peculiarity  of  tho  tig 
is  that  its  fruit-buds  start  simnltianeonsly  with  the  leaf -buds,  whicli  can  be  readily 
distinguished  tho  fall  previous.  The  buds  begin  j^rowth  hero  tlie  forepart  of  May,  and 
liy  tho  middle  of  June  the  now  shoots  are  about  one  foot  in  length,  and  the  young  figs 
the  size  of  hickory-nuts.  Then  they  commence  swelling  very  rapidly,  au(l  in  a  few 
days  are  the  size  of  smaU  green  pears;  in  two  or  three  days  more,  or  al)out  the  1st  of 
July,  they  become  yellow,  when  they  are  ripe  and  ready  for  picking.  In  some  coun- 
tries tliey  an?  used  Jis  daily  food,  eaten  iumilk,  and  are  very  wholesome  and  nutritious. 
They  can  be  canned  or  dried,  but  are  too  good  for  that  jiurposo  until  more  abundant, 
'i'he  second  crop  begins  to  grow  as  soon  as  tho  first  is  removed,  and  usually  gets  ripe 
I  ho  forepart  of  September.  It  is  not  always  necessary  to  give  them  protection  in  tho 
winter,  but  for  tho  purpose  of  dividing  them,  and  to  guard  against  extreme  winters,  it 
is  advisable  to  heel  them  in,  which  can  bo  dono  at  any  time  iStertho  frosts  of  autumn 
remove  the  leaves,  before  severe  winter  approaches.  The  process  is  very  simple;  dig 
one  plant  and  lay  it  on  its  side  in  tho  hole,  then  dig  the  next,  throwing  tho  dirt  on  the 
tirst,  and  so  on  until  they  aro  all  covered.  Reverse  tho  process  in  the  spring,  at  which 
time  you  can  divide  and  prune  into  shape,  using  the  cuttings  for  new  jilants,  which 
strike  root  readily,  and  often  bear  fruit  the  first  season.  In  setting  out  tho  plants, 
give  them  room  according  to  their  size.  Taking  them  up  or  dividing  them  does  not 
])revent  them  from  fruiting  if  the  roots  aro  not  badly  bruised  nor  drietl  by  exposure  to 
t  ho  wcathpr.  ^V^lore  one  lias  but  few  plants,  open  boxes  or  barrels  can  bo  set  over  them, 
filling  in  with  straw  or  dirt.  Tho  simple  process  of  protecting  tho  plants  in  winter 
should  not  deter  any  from  growing  and  enjoying  such  delicious  fniit. 

The  variety  grown  by  Mr.  Bidwell  is  the  White  Marseilles,  or  fig  of 
commerce. 

MINNESOTA. 

Ilorticultural, — In  compliance  with  an  act  of  the  legislature,  a  his- 
tory of  the  Minnesota  Horticultural  Society  has  been  compiled  and  pub- 
lished in  a  well-printed  and  neatly-bound  volume  of  200  pages.  The 
work  contains  a  history  of  the  association  from  its  organization  at 
llochester  in  186G  to  tho  last  meeting  held  in  Saint  Paul  in  1873,  with 
the  addresses  delivered  and  abstracts  of  the  debates  which  occurred  at 
:ho  various  meetings  of  the  society. 

In  tho  introductory  remarks  of  the  committee  who  had  charge  of 
:!ompiling  the  history  of  the  society  due  credit  is  given  to  tho  pioneers  of 
"ruit-culture  in  the  State,  whose  efforts,  after  many  serious  reverses  and 
sequent  failures,  have  at  last  been  crowned  with  abundant  success. 
W^hile  the  climate  and  soil  have  demanded  constant  experiments  look- 
ng  to  new  and  hardy  varieties  of  fruits,  to  be  had  only  by  patient 
iud  persistent  trials,  the  history  from  year  to  year  of  this  imi)ortant 

Qtcrprise  shows  that  the  State  has,  from  the  first,  been  favored  with  a 
LOW  determined  and  enterprising  men  who  have  never  wearied  in  their 
self-imposed  task — men  who,  keeping  but  one  important  end  in  view, 
30uld  not  think  of  failure  as  possible.  The  result  is,  after  many  years 
3f  patient  experiment,  the  announcement  of  a  list  of  fruits  reasonably 

ertaiii  as  to  their  i^roduction  and  of  excellence  unsurpassed.  The 
-ommittee  say : 

No  one  can  go  over  tho  debates  held  at  tho  meetmgsof  these  pioneers  in  fruit-culture 
:\nd  not  ho  struck  with  the  constantly-recurring  announcements  in  their  early  history 
Df  losses  in  trees,  oftentimes  on  tho  most  extensive  scale,  too;  losses  home  ax)parently 
Df  couree,  and  with  a  philosophy  commendable  in  the  highest  degree.  Sometimes 
seeing  their  trees  suffer  because  of  too  tender  varieties;  sometimes  from  blight;  kiUed 
>2ie  year  at  the  loot,  the  next,  perhaps,  at  tho  top ;  sometimes  because  of  a  too-late- 
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Asccrtaiuod  ^^TOIlg  oxposuro  or  situation,  aiid  so  on ;  and  yet  all  this,  we  ropeat.lKa]» 
'witli  a  paticuco  ^voiiderful  to  relate  now.  The  result  lias  bceu  that  oat  of  all  then 
losses,  tlioso  uiistiikes  and  disanpointmonts  and  numberless  cxi>erimcnt8,  at  last  a 
depri-eo  of  certainty  in  fruit-eulturc  has  been  attained,  Bncli  as  must  finally  pbn 
these  men  on  record  as  benefactoi*s  of  the  State,  and  the  State  itself  iii  the  front  rank 
as  one  of  the  fruit-growing  States  of  the  great  Northwest.  *  «  •        ♦ 

Let  it  he  noted,  further,  and  j)relimiuarv  1o  a  careful  survey  of  the  proceedings  at 
largo  of  the  horticultural  society,  that  a  long  period  of  experiences  has  shown  con- 
clusively that,  however  gradually,  yet  none  tiio  less  surely,  tho  leadiiip^  fmit-gpcnren 
of  tlie  State  haveheen  approximating  lirmer  gi'tmudin  cstablisliiug  their  success  npoc 
a  sure  basis.  From  tho  tirst  exhibition  of  fruits  at  Fort  Suelling,  at  tho  fair  of  IddO, 
when  premiums  were  awarded  for  a  few  crab-apples  and  for  ^apes  and  strawbenits 
]>rincipally,  and  from  the  next  regidar  display  publicly  of  apples  from  grafted  trees 
by  that  veteran  pioneer  in  fruit-culture,  John  S.  Harris,  of  La  Cre-soent,  when  hepio- 
duced  no  less  than  nineteen  varieties — a  most  creditable  display  at  that  time  (1866)- 
down  to  the  last  meeting  at  Saint  Paul,  when  a  variety  so  rich  and  attractive  covcprf 
the  tables  as  really  seemed  to  leave  nothing  to  desire,  tho  advance^  all  mnst  aclmowl- 
edge,  has  been  uni>aralleled. 

AmoDgthe  early  fruit-growers  of  tlio  State,  tbo  foUowiDg-named  gen- 
tlemen are  given  honorable  lueutiou:  Eli  Eobinsou,  Joliu  Sliaw,  P.IL 
Nicbols,  II.  F.  Masterson,  Dr.  L.  H.  Garrard,  Henry  Orstine,  Th 
ruber,  Trniuan  iS'^.  Smith,  Dr.  Ames,  Dr.  C.  W.  Borup,  A.  D.  Fc  r,  w. 
Jarviy,  Mrs.  II.  L.  Moss,  Eudolph  Knopbeide,  Dr.  S.  H.  Chorc, 
Messrs.  Simons,  Selby,  Bell,  Buclianan,  Noursc,  Marshall,  Steele,]  i 
Livingston,  Bobrer,  Martin,  Oakes,  Barton,  Pond,  Gideon,  Stevens 
llobertson,  and  a  few  otbers. 

Mr.  Tetor  M.  Gideon,  in  giving  an  account  of  his  experimentfi  inl 
culture,  says  that  be  commenced  operations  nineteen  years  ago,  by     u 
ing  3o0  apple-trees  and  about  50  pear,  cherry,  quince,  and  Snglish] 
trees.    Of  tlie  lot  only  one  cherry  and  part  of  one  apple  tree  remains.  ^ 
tbe  same  time  he  planted  one  bushel  of  apple-tree  seeds,  one  p    :« 
peach  and  a  few  grape  seeds.    The  net  result  of  tbe  planting  of  ah 
seeds  was  one  apple-tree,  w  hich  produced  a  few  apples  daring  tlie  twoi* 
seasons,  of  very  inferior  quality.    Of  the  first  eight  or  ten  thousand  tree 
set  in  orchard  be  has  not  forty  remaining ;  and  of  tbe  first  twelve  j 
planting  of  apple-seeds,  all  grown  further  south,  not  thirty  ^ 
Since  that  time  lie  has  been  planting  seeds  from  apples  of  his  own  g 
ing  of  the  liardier  sorts,  and  the  result,  as  to  the  stand  of  trees,  isver 
satisfactoiy,  but  not  entirely  so  in  regard  to  fruit,  which  mostly  proves) 
be  crab,  whether  grown  from  crab  or  apple  seeds.    He  has  grown  pcrfc 
crab-trees  from  apple-seeds,  and  perfect  apple-trees  from  crab-sec 
let  the  trees  be  what  they  may  in  appearance,  a  crab  is  the  fruit  in  i 
every  instance.    He  has  several  seedling-trees  which  produce  feir  i 
but  the  only  one  he  regards  as  worthy  of  extensive  cultivation  ifl 
Wealthy  apple,  grown  from  seeds  sent  to  him  by  Mr.  Albert  Emei 
Bangor,  Me.,  about  twelve  years  ago.    He  describes  this  as  a  pf 
apple  in  all  respects  except  its  outside  lustrous  finish,  which  is  c 
From  its  seeds  are  grown  as  many  perfect  crab  as  apple-trees,    h 
the  'Wealthy  apple  is  large,  form  nearly  round,  color  yellow  grou 
some  sam])les  nearly  covered  with  bright  red,  a  lighter  red  somei 
extending  cjuite  deep  into  the  flesh,  which  is  white,  tender,  juicy,  < 
melting  and  refreshing;  core  rather  small,  compact;  seeds  plump, 
brown ;  stem,  medium  and  hard ;  seas(m,  early  winter;  quality,  l 

From  1852  up  to  ISCii,  nearly  fifteen  years,  tberc  appears  to  have 
no  regularly -concerted  action  between  the  fruit-growers  of  the  State 
each  seems  to  have  i)ursued  his  own  solitary  way  in  seeking  to  i 
tho  best  method  to  establish  fruit-culture  on  a  certain  basis.    Th« 
that  was  attempted  in  the  way  of  comparing  experiences  and 
oring  to  stimulate  efforts  appears  to  have  been  done  by  the  i    i 
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Farmer  and  Gardener,  the  first  number  of  whieb  was  issued  in  ITovem- 
ber,  1860.  An  occasions^  paragraph  appeared  in  other  papers  of  the 
State,  briefly  chronicling  partial  successes  here  and  there  among  those 
leading  the  advance  in  fruit-cnltore. 

The  first  evidence  of  a  growing  interest  on  the  subject  of  fruit-culture 
was  shown  in  establishing  a  class  for  the  exhibition  of  horticultural  arti- 
cles at  the  State  fair  held  at  Fort  Snelling  in  1860.  But,  as  already  stated, 
there  was  only  a  meager  display  at  this  exhibition :  a  few  pears,  crab- 
apples,  and  grapes  being  the  leading  fruits  shown.  At  the  meeting  of 
the  State  Agricultural  Society  held  at  Saint  Paul  in  February  in  1862 
a  committee  was  appointed  on  horticultural  matters,  with  instructions 
to  collect  facts  and  statistics  on  the  subject,  and  report  the  same  to  the 
next  annual  meeting.  At  a  meeting  of  the  executive  committee  of  this 
society,  held  at  the  fair  grounds  in  Minneapolis  during  the  month  of 
September,  1866,  the  first  premium  for  essays  on  fruit-culture  was 
awarded  to  Mr.  D.  A.  Bobertson.  This  gentleman  was  among  the  first 
to  introduce  fruit-culture  in  the  State,  and  by  his  energy,  perseverance, 
and  ultimate  success  had  succeeded  in  awakening  a  general  interest 
throughout  the  State  on  the  subject  of  horticulture. 

The  rapidity  with  which  hardy  varieties  of  apples  have  been  produced 
by  the  fruit-growers  of  this  State  and  some  of  the  more  tender  sorts 
acclimated  is  somewhat  remarkable  in  the  history  of  fruit-culture  in 
this  country.  Up  to  the  year  1860  but  little  interest  was  either  shown 
or  felt  in  the  subject  of  pomology,  as  the  climate  was  regarded  as  too 
severe  to  grow  trees  or  produce  fruit  with  any  certainty.  But  six  years 
later  (1866)  Mr.  J.  S.  Harris,  of  La  Grescent,^  is  highly  complimented 
for  exhibiting  at  the  State  fair  fine  specimens  of  the  following-named 
varieties  of  apples  of  his  own  raising :  Fall  Pippin,  Juneating  Eed  Streak, 
Westfield  Seek-no-further,  Tolman  Sweet,  Western  Seek-no-further, 
Jersey  Sweet,  Woodstock  Pippin,  Northern  Spy,  Western  Baldwin,  St. 
Lawrence,  Newtown  Pippin,  Transcendent  Crab,  HysLop  Crab,  two  varie- 
ties, name  unknown,  and  four  varieties  of  seedling  apples.  Other  va- 
rieties were  on  exhibition — among  them  the  Omis,  Minnesota  Seedling, 
Goodenough,  Eollins,  Eyota,  and  Elgin.  Fine  specimens  of  the  Dela- 
ware, Diana,  Northern  Muscatine,  Clinton,  and  Black  Connecticut  seed- 
ling grapes  were  also  on  exhibition  at  this  fair,  as  were  several  other 
varieties  of  unknown  names. 

The  first  permanent  organization  of  those  interested  in  fruit-culture 
was  effected  at  Kochester,  October  4, 1866.  At  a  meeting  called  for  the 
purpose,  a  constitution  was  adopted  and  the  following  named  gentlemen 
elected  as  officers  for  the  then  ensuing  year :  President,  D.  A.  liobertson ; 
^^ice-president,  Charles  Hoag;  treasurer.  Dr.  J.  H.  Stewartj  corre- 
jponding  secretary,  Pennock  Pusey^  recording  secretary,  J.  H.  Brain- 
ird. 

At  this  meeting  Mr.  J.  S.  Harris  is  reported  as  saying  that  he  came 
"rom  Ohio,  where  fruit  was  plenty.  He  found  none  here,  and  his  first 
M^tempts  to  raise  trees  were  laughed  at  by  his  neighbors.'  The  first  lot 
3f  trees  planted  he  purchased  at  La  Crescent  ten  years  previous.  Fruit 
irom  some  of  the  trees  he  had  the  pleasure  of  presenting  to  those  pres- 
ent. Many  persons  seemed  to  be  afraid  to  set  out  trees,  but  he  was 
satisfied  fruit  could  be  raised  in  Minnesota.  He  had  lost  no  trees  on 
:>ld  cultivated  land,  but  bad  lost  soni^e  on  new  groxmd.  They  should 
oc  set  on  ground  where  early  molting  snows  wUl  run  from  them  and  pre- 
ent  the  slush  from  freezing  about  ^e  trunk,  which  is  apt  to  loosen  the 
k  and  kill  the  trees.    From  two  of  the  trees  referred  to  above  he  had 

Lew  days  previous  gathered  three  bushels  of  apples,  which  were  worth 

28  A 
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$15.  Ills  Jersey  Sweets  hail  stood  the  climate  well.  The  fruit  is  hand- 
some, of  extra  size,  and  of  flue  flavor.  He  claims  that  no  crop  to 
shade  the  trees  should  be  planted  in  an  orchard.  AU  malchiii^  ought 
to  be  removed  as  early  as  August,  so  as  to  let  the  ground  cool  off  be- 
fore severe  weather  sets  in.  Leaves  and  chips  are  the  best  manures,  as 
they  will  restore  those  ingredients  to  the  soil  which  have  been  destroyed 
by  the  prairie-fires. 

Passing  over  further  details  of  the  early  history  of  fmit-cultiu%  in 
Minnesota,  we  lind  that  in  1873  the  predictions  of  the  early  pioneers 
had  been  more  than  fulfilled  in  the  plentiful  prodaction  of  almost 
varieties  of  fruits  common  to  the  temperate  zone.    At  a  meeting  oi 
the  Horticultural  Society,  held  at  Saint  Paul  in  January,  1873,  31r. 
Hanis  gave  the  following  list  of  fniits  as  that  which  bad  succeeded 
best  with  him,  viz:  Apples — Ked  and  White  Astraclmn,  Duchess  oi 
Oldcnberg,  Saint  Lawrence,  Baily  Sweet,  Tolman  Sw^eet,  Price^s  Sweet, 
Sweet  J^ear,  Tetofsky,  Ben  Davis,  Fameuse,  Saxton,  Little  Konui 
Golden   liussct,  Seek-iio-further,  Sops  of  Wine,  Northern  Spy, 
Transcendent  Crabs.    Of  these,  the  Duchess,   Tetofsky,  Ked  As 
chan,  Ben  Davis,  Little  liomanite,  and  Saxton  appear  to  be  the  1 
iest ;   but  the  others  stand  well,  except  under  very  unfavorable  cu 
cnmstances.     Of  pears,  the  Flemish  Beauty  has  succeeded  best,  whii 
among  the  grapes  cultivated,  the  Concord,  Delaware,  and  Clinton  ap 
given  the  preference.    Plums  and  cherries  are  very  uncertain,  while  tb 
Wilson  strawbeny,  and  the  Doolittle  Black  Cap  and  Philadelphia 
berries  do  well.    At  the  close  of  his  report  to  the  fiocioty  Mr.  I 
says : 

My  orcbanl  l)oin<^  in  a  hollow,  or  uan'ow  valley,  is  protect otl  on  the  northwest  w 
southwest  by  bliifls  uoro  or  less  timbered,  and  the  ground  slopes  towai^  the  bobi 
and  east.  Do  not  mulch  except  the  lirst  year  after  planting.  Pnmo  bat  little ;  this 
Juno  and  November  the  best  time ;  my  exiKiriouce  favors  low  heads.  I  ijive  the  eoil 
thorough  i)lowing  and  harrowin«j  previous  to  planting,  and  use  iio  fortilizers.  !• 
not  cuUivato  lat<?r  than  the  Ist  of  July,  and  grow  gurtlen-stuff  roguLirly  nutil  them 
and  x>lants  require  the  whole  ground. 

During  a  discussion  on  the  subject  of  grape-culture,  Mr.  Smith, 
Saint  Paul,  spoke  as  follows  concerning  the  good  qualities  of  the  DC 
ware  and  of  the  proper  mode  of  cultivating  the  grape : 

Ho  had  shipp<Ml  about  two  tous  of  grapes  to  Iowa,  Philadoli)liia,  and  Now  York,1 
had  raised  more — about  four  tuuH.    Ho  considered  the  Delaware  tlio  best  grape  for 
purposes.    He  had  ]>ickod  them  from  the  vine,  hung  them  up  in  tlio  cellar,  and  l* 
them  until  IMarch.    Tliey  were  tlie  best  variety,  he  repeated,  for  oating,  lor  wine, 
keeping,  and  all  else  for  which  grajies  could  be  u.sed.    A  child  would,  if  aUom 
choice,  pick  out  the  Delav.are  in  prol'enjuce  to  all  otiiers,  ita flavor  never  cloying, 
body.    He  had  eaten  tliem  this  seaHon  almost  ever  einco  August.     It  Tvas  the 
grai»o  for  the  masses  to  grow.    He  could  not  accept  old-country  notions  in  legv- 
grape-culture,  and  although  the  Delaware  did  not  stand  the  hot ^suu  so  well  onaco 
of  the  tliiuncss  of  its  leaves,  it  was  an  enormous  bearer, and  would  always  bring  S| 
price.    To  raise  good  grajies  re<iuircs  constant  culture  until  the  fall.     Indeed, < 
could  not  be  grown  here  for  h?ss  than  20  cents  per  pound.    Ho  ciin  gfrow  strawbe 
at  10  cents  per  quart  as  well  as  grapes  at  20  cents  jM^r  iK)und,  or  wheat  at  80  o 

bushel.    Grapes  reqiure  great  skill  in  culture ;  even  professionals  s^ioil  graj; 

would  not  advise  any  one  to  plant  as  a  iK^ginniug  more  than  a  fyyy  vines. 
would  advise  all  who  had  a  rod  of  ground  only  to  plant  a  few  vines  at  least.    ju» 
was  on  the  1  duffs  of  the  Mi88isvsipi)i,  and  a  clay  soil  on  lime  rock  was  to  be  pic& 
any  other.    The  ground  should  be  worked  IS  inches  deep.    It  was  a  labon* 
taking,  but  they  would  last  years  after  we  were  gone.    The  grape  needed  A,      » 
age.    If  planted  shallow  they  might,  the  first  year,  do  well,  but  in  a  dry       J 
would  drop  t  heir  fniit.    In  reply  to  a  quest itm,  lie  said  it  took  iifteen  ponnoo  vx  f 
to  make  a  gallon  of  wine;  but  wine  conld  be  produced  more  cheaply  in  a  8oi 
climate ;  i^till,  if  we  wanted  good  and  fresh  fruit,  wo  must  grow  it  hcio. 

^Ir.  lljin-is  did  not  indorse  all  Mr.  SinitU  had  said  about  the  I 
grape.    Except  that  it  bo  growu  on  a  clay  soil,  he  coald  nol 
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[uend  it  to  the  public.  He  thoaght  that  for  Minuesota  the  Concord 
^rapo  was  the  best  of  the  two.  People  in  Iowa  and  other  States  took 
the  same  view  in  relation  to  the  matter.  The  Crab  was  the  forerunner 
of  all  fruits  here,  and  we  should,  therefore,  be  grateful  for  it.  It  prompted 
efforts  in  all  branches  of  fruit-culture.  He  believed  the  Transcendent 
Grab  the  leading  fruit  among  apples,  and  he  thought  the  same  of  the 
Concord  among  grapes. 

The  January  (1873)  meeting  of  the  society  was  more  important  In  its 
results  than  any  previous  one.  There  were  able  discussions  on  almost 
every  subject  of  interest  to  fruit-growers.  A  list  of  trees,  both  for  fruit, 
forest^  shade,  and  ornamental  purposes,  suitable  to  growth  in  the  cli- 
mate of  Minnesota,  was  adopted.  Eespecting  the  injurious  effects  of 
the  hot  rays  of  the  sun  to  the  "  south  side  of  trees,"  Mr.  Hamilton  stated 
that  the  Germans  had  a  very  effective  way  of  dealing  with  this  diffi- 
culty—that they  placed  slabs  against  the  trees  to  protect  them  from  the 
too  hot  rays  of  the  sun.  They  could  not  afford  to  wind  them  elaborately 
with  bands  of  hay  or  straw,  but  slabs  were  cheap  enough.  An  aequaint- 
ance  had  protected  them  with  heaps  of  earth,  but  sometimes  they  were 
killed  by  the  hot  sun  of  March.  He  believed  in  mulching  after  the  ground 
was  frozen. 

Mr.  Tuttle  was  of  the  opinion  that  the  summer  heat  caused  the  trees  to 
tiatten  and  contract  on  the  south  side,  while  the  growth  elsewhere  went  on. 
Protecting  the  trees  with  boards  in  the  summer  was  the  practice  in  Georgia 
and  South  Carolina.  He  had  experimented  in  the  case  of  a  tree  injured 
by  the  sun,  and  cured  it  of  incipient  decay  by  putting  up  a  board.  From 
his  observation  and  experience  he  was  satisfied  that  fruitgrowing  paid 
better  than  wheat-farming — ^that  this  was  the  case  even  with  grapes. 
He  himself  had  five  acres  in  grapes.  Last  year  they  did  well  and  cost 
him  but  very  little.  There  was  a  vineyard  in  his  neighborhood  he  would 
place  against  any  vineyard  in  America  for  perfection.  The  grapes  were 
grown  at  a  cost  of  5  cents  per  pound,  and,  he  repeated,  they  considered 
their  culture  more  profitable  than  the  growing  of  wheat.  In  fruit-grow- 
ing he  had  no  doubt  but  Minnesota  would  eventually  do  as  well  as  Wis- 
consin. He  had  grown  apples  for  fifteen  years,  and  had  never  lost  a  crop 
yet  from  the  frost.  As  to  grapes,  according  to  the  best  calculation  ho 
could  make,  the  cost  of  growing  them,  aside  from  the  boxes,  was  not 
more  than  1  cent  per  pound. 

In  a  verbal  report  made  by  Mr.  J.  T.  Grimes,  of  Hennepin  County,  he 
stated  that  among  the  apples  he  had  fruited  were  the  Duebess,  lied 
Astrachan,  Ben  Davis,  Tohnan  Sweet,  Haas,  Fameuse,  Pouime  Gris, 
King  of  Tompkins  County,  Saxton,  Tetofsk}",  Porrier,  and  Early  Juue. 
The  Tetofsky,  Duchess,  and  Fameuse  were  good  bearers ;  so  were  the 
Transcendent  and  Hyslop  Crabs.  He  had  last  season  sold  over  100 
bushels  of  the  latter  at  $1  per  bushel.  As  to  grapes,  he  regarded  the 
Concord  as  a  good  grower  and  an  abundant  bearer,  but  for  table  use  he 
l)referred  the  Delaware.  When  properly  laid  down,  and  with  reason- 
able protection,  the  Delaware  did  well  with  him.  He  had  tried  thirty 
or  forty  different  varieties  of  strawberries,  and  had  fallen  back  on  the 
Wilson,  Green  Prolific,  and  Downer's  Prolific.  His  soil  was  loam,  w  ith 
clay  subsj)il. 

Mr.  Stevens  called  attention  to  a  specimen  of  fruit  which  had  been 
handed  to  him  by  Mr.  Sweet,  of  tiie  Northern  Pacific  Eailroad.  It  was 
a  shrub  that  grew  on  the  Missouri  Eiver  in  great  profusion  and  in  clus- 
ters. The  berry  resembles  red  currants.  The  tree  or  bush  was  thorny. 
It  grows  mostly  on  the  bottoms,  but  to  some  extent  on  the  bluffs.  It 
is  evidently  hardy.    It  is  called  the  bull-berry,  and  has  been  used  for 
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jellies  and  pies,  and  is  said  to  make  very  good  ones.  It  is  sab-acid  in 
taste.  The  shrab  would  make  an  excellent  hedge,  and  for  that  reason 
he  regarded  it  as  a  very  valuable  plant.  The  berries  begin  ripening 
the  first  of  August,  and  remain  on  the  bush  until  February.  Mr.  Grunes 
said  the  plant  was  known  to  horticulturists  as  the  Buffalo-berry,  but  Mr. 
Stevens  said  this  was  a  mistake,  as  botanists  had  not  yet  been  able  to 
plaoe  it.    One-half  of  the  shrubs  produce  alternate  years. 

A  committee,  previously  appointed  for  the  purpose,  reported  and 
recommended  the  following-named  varieties  of  hardy  apples  for  general 
cultivation :  For  early  autumn — ^Tetof^y,  Duchess.  F«dl  and  early 
winter — Fameuse,  Haas,  Plumb's  Cider.  Late  winter — ^Ben  Davis. 
Varieties  for  trial — Red  Astrachan,  Saint  Lawrence,  Autumn  Straw- 
berry, Fair  Stripe.  Early  winter  —  Price's  Sweet,  Tolman  Sweet, 
Golden  Eusset,  Little  Eomanite.  It  was  thought  best  to  make  no  rec- 
ommendation as  to  Grabs,  but  to  allow  each  one  to  choose  such  varieties 
as  he  might  prefer.  After  some  debate,  the  Perry  Sweety  Golden 
Busset,  and  Little  Bomanite  were  added  for  trial. 

The  committee  on  seedling  apples  reported  that  at  the  exhibition  at 
the  State  fair  more  than  fifty  varieties  were  shown  as  fruiting  in  the 
State,  which,  for  size,  beauty  of  appearance,  and  flavor,  were  equal  to 
any  of  the  standard  varieties  grown  in  the  older  States.  The  firat  pre- 
mium was  awarded  to  Jacob  Kline,  of  Houston  County,  for  a  large 
and  fine  autumn  apple. 

After  a  somewhat  protracted  debate,  the  following-named  varieties 
of  evergreen,  ornamental,  and  shade  trees  were  recommended  in  tiie 
order  in  which  they  are  named :  Norway  spruce,  Austrian  and  Scotch 
pines,  European  larch,  balsam  fir,  American  arbor  vitSB,  American  black 
spruce,  white  spruce,  red  cedar,  Siberian  arbor  vitae ;  for  ornamental 
trees,  the  mountain  ash  and  white  birch ;  and  for  shade- trees,  white  € 
bass-wood,  white  ash,  box  elder,  rock  maple,  soft  maple,  batten 
walnut,  and  hackberry.  For  wind-breaks,  American  landi,  beech,  ma 
hemlock  were  recommended. 

After  a  discussion  on  the  subject  for  the  proper  distance  in  setti 
trees  in  fruit-orchards,  the  following  resolution  was  adopted : 

Besolved,  That  it  is  the  sense  of  this  society  that  30  feet  is  the  proper  diatance  between 
orchard-rows,  with  evergreens  between,  and  that  trees  should  branch  at  the  heieht  d 
3  to  4  feet. 

After  consultation  the  following  resolution  was  adopted : 

Beaolvedf  That  wo  recommend  to  persons,  for  general  planting  of  eveigreens,  to 
cnre  i\one  bat  small  trees ;  those  that  have  been  transplanted  once  or  twice ;  and 
we  recommend  the  time  for  transplanting  from  the  15th  of  April  until  theS5iu« 
Max. 

In  closing  their  labors,  the  committee  having  charge  of  the  compilatki 
of  this  work  call  attention  to  the  fact  elicited  by  the  discussions  of 
society,  from  year  to  year,  that,  in  a  great  measure,  the  trees  and  shi 
selected  or  pronounced  upon  as  hardy,  in  the  outset,  have  stood  w 
test  of  exi)eriment  ever  since. 

NEBBASEA. 

The  fourth  report  of  the  Nebraska  State  Board  of  Agricnltorei  pol" 
lished  in  1873^  contains  the  proceedings  of  the  board  for  two  ; 
1871-?72,  the  list  of  premiums  offered  and  awarded  at  the  annual 
fairs  for  these  years,  essays  on  various  subjects  of  interest  to  the 
em  farmer,  and  a  large  collection  of  interesting  facts  relating  to 
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geology,  topography,  climate,  and  soil  of  Nebraska.  The  State  fair  for 
1871  was  held  at  Brownville,  commenciDg  on  the  26th  of  September 
and  continuing  four  days.  That  for  1872  was  held  at  the  city  of  Ian- 
coin,  foinr  days,  commencing  on  the  3d  of  September.  Both  fairs  were 
successful,  financially,  as  well  as  in  other  respects. 

The  president,  in  his  annual  report  to  the  State  board,  congratulates 
the  people  of  the  State  on  the  progress  of  agriculture  and  all  matters 
connected  therewith  during  the  past  two  years.  The  country  is  fast 
filling  up  with  a  class  of  intelligent  and  enterprising  farmers,  who,  by 
their  example,  are  creating  a  new  interest  in  everything  which  pertains 
to  the  progress  and  success  of  the  productive  industries  of  the  State. 

In  accordance  with  an  act  of  the  Legislature,  passed  in  1869,  pro- 
viding for  the  establishment  of  a  State  A'gricultural  College,  the  re- 
gents arranged  for  the  opening  of  the  same  in  the  fall  of  1872,  with  two 
professors,  and  a  practical  farmer  to  take  charge  of  the  experimental 
farm  and  superintend  the  improvements  thereon.  Two  sections  of  land 
have  been  secured  for  this  farm,  and  notwithstanding  a  want  of  funds, 
many  permanent  improvements  have  already  been  made.  fTone  of  the 
lands  donated  by  the  Government  as  an  endowment  to  the  institution 
having  as  yet  been  sold,  an  appeal  is  made  to  the  farmers  and  stock- 
growers  of  the  State  for  donations  of  stock  and  implements,  to  be  used 
in  supplying  and  improving  the  farm,  and  as  a  means  of  furnishing 
instruction  to  the  students. 

The  report  contains  a  very  interesting  lecture  on  the  geology  of 
Nebraska,  by  Prof.  Samuel  Aughey.  He  is  of  the  opinion  that  the 
physical  character  of  Nebraska  indicates  the  existence  of  a  plentiful 
supply  of  coal.  Vast  beds  of  lignite  exist  in  the  Cretaceous  deposits  in 
Wyoming.  Coal  of  a  like  character  is  also  found  on  the  eastern 
slopes  of  the  mountains  at  many  points  between  Cheyenne  and  Denver, 
over  a  region  covering  hundreds  of  miles  of  territory.  The  conditions 
which  resulted  in  the  formation  of  the  lignite  on  the  mountain-slopes 
were  the  conditions  of  Nebraska  at  the  same  periods  of  time;  therefore 
the  people  of  the  State  are  justified  in  looking  for  coal  as  well  in  the 
Tertiary  as  in  the  Cretaceous  deposits. 

The  cultivation  of  the  sugar-beet,  and  the  manufacture  of  sugar  there- 
from, are  attracting  much  attention  among  the  farmers  of  this  State. 
The  president  of  the  board,  in  order  to  give  the  best  information  attain- 
able on  the  subject,  has  inserted  the  full  report  of  Prof.  Charles  A.  Goess- 
mann,  of  the  Massachusetts  Agricultural  College,  as  published  in  the 
eighth  annual  report  of  the  trustees  of  that  institution.  A  few  experi- 
ments have*  been  made  in  the  cultivation  of  the  beet  in  Nebraska, 
and  the  conditions  of  soil  and  climate  have  been  found  excellent  for 
its  prodnctiou.  Prof.  S.  E.  Thompson,  of  the  Agricultural  College, 
states  that  during  the  past  season,  with  ordinary  field-culture,  he  raised 
on  one-tenth  of  an  acre  the  White  Silesian  sugar-beet  at  the  rate  of 
twenty  and  one-half  tons  per  acre.  Others,  it  is  also  stated,  did  quite  as 
well.  Some  of  these  beets  were  placed  in  the  hands  of  Professor  Aughey 
for  analysis,  and  the  following  is  given  as  a  brief  summary  of  the  result: 

Number  of  beets  analyzed.... 19 

^om  neighborhood  of  Omaha 3 

From  neighborhood  of  Lincoln 16 

Average  amount  of  sngar s 13.5  per  cent. 

Average  amount  of  grape-sngar 50    ditto. 

Average  amount  of  potassa  and  soda  compounds 43    ditto. 

Average  amount  of  lime  and  magnesia 18    ditto. 

Average  amount  of  nitrogenous  compounds 78    ditto. 
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The  following  results  of  experiments  in  the  cultivation  of  the  sugar- 
beet  on  the  college-farm  grounds  during  the  past  season,  are  given  by 
Professor  Thompson : 


Variety  of  beet 


L— Vilmorin  beet 

II. — ^Vilmorin  beet 

I.— TVTilto  Imperial 

Now  Imperial 

I. — "White  Magilebur;; , 

Qticdlinburp 

IL— -"Vvhito  Imperial 

II. — ^Whlto  Magdeburg 

White  Silesian 

IIL — ^Vilmorin  beet 

Lonp  white  beet 

White  sngar-bcot 

Vienna  red  beet 


Sonrce  of 


Saxony. 

ditto. 

ditto 

ditto. 

ditto. 

ditto. 

ditto. 
Silesia. 

ditto. 

ditto. 

ditto. 

ditto. 

ditto. 


Weight  in 
poimda. 


to      I 

to  1 

to  If 

to  If 

to  8 

to  1| 

to  2 

to  1} 

to  Ih 

to  1 

to  1} 

to  S 

to  3 


Percentage 
of  Kogirm 
Juice. 


ISiSO 
1&61 

i&eo 

1110 
1144 
IOlST 

iao6 
aeo 

7.20 
&10 


The  soil  of  Nebraska  is  naturally  rich,  and  well  adapted  to  the  growth 
of  all  kinds  of  root-crops. 

The  report  contains,  in  addition  to  articles  previously  mentioned,  re- 
turns from  a  number  of  county  and  district  societies,  a  large  amount  of 
statistical  information  condensed  from  the  late  census  returns,  and  sev- 
eral essays  on  forest-tree  culture.  The  last-named  subject  seems  to  bea^ 
tracting  a  gi^eat  deal  of  attention  among  the  citizens  of  this  State,  and 
a  considerable  portion  of  the  work  is  devoted  to  essays  relating  to 
the  planting  and  best  methods  of  cultivating  forest  trees,  profits  of  tree- 
culture,  &c. 

A  premium  essay  on  the  best  breed  of  hogs  for  Nebraska,  and  the 
most  economical  way  to  manage  them,  is  contributed  by  Mr.  Irving  L 
Lyman.  The  writer,  after  giving  his  unqualified  preference  for  the  But- 
ler County  breed,  known  also  as  the  Poland-China  or  Magee,  .gives  the 
following  as  his  reasons  for  this  preference : 

First.  That  as  breedci's  they  are  notably  and  uniformly  prolific,  it  being  commoa 
for  young  females  at  their  lirst  bearing  to  i»roduce  a  full,  even  litter  of  from  nine  to 
twelve  fine  pigs. 

Secondly.  They  are  unifonnly,  perhaps  invariably,  kind  and  careful  mothers,  and 
copious  nurses,  qualities  which  constitute  a  strong  x)repos8CSsion  in  their  favor  from 
experienced  brecdei-s,  and  in  which  their  black  rivals  are  consxncuously  deficient-. 

Thinlly.  They  are  healthy,  vigorous,  and  hardy  to  a  remarkable  degree,  and  are  cd- 
tiroly  free  from  mango  or  other  cutaneous  affections;  bear  the  intense  cold  of  oor  win- 
ters and  the  heat  of  our  summers  with  equal  indifference,  and  in  this  respect  are 
undoubtedly  the  best  l)reed  that  can  be  propagated  in  Nebraska. 

Fourthly.  They  are  well  and  favorably  known  for  their  great  docility,  and  qniet,  tract- 
able habits,  thus  greatly  dimini.shhig  the  amoimt  of  care  and  labor  necessary  to  keep 
them  in  their  conlines,  and  enabling  them  to  approi)riato  their  food  to  the  laying  onrf 
flesh  and  fat,  instead  of  exi)ending  it  in  useless  and  unprofitable  motions  about  the 
pens  and  field,  an  important  consideration  when  we  reflect  on  the  nnoasy  movementB 
of  many  of  the  ligliter  breeds.  Being  docile  and  of  a  quiet  disposition,  thoy  are  pecu- 
liarly susceptible  to  the  influence  of  good  feetling,  and  under  such  iufiuonco  make  a 
most  rapid  and  satisfactory  gain. 

Fifthly.  They  are  the  earliest  matured  of  all  the  large  breeds,  deriving,  as  they  do. 
from  an  infusion  of  Big-China  and  Irish  Grazier  blood,  the  capacity  to  mttcn  at 
age  from  four  months  to  three  yeai"s.    They  have  been  made  to  average,  in  lota  of  th«v 
head  and  over,  at  eleven  months  old,  dressed,  from  i^89  pounds  to  410  pounds. 

Sixthly.  They  attain  the  heaviest  weights.  No  other  large  breed  can  comT>aie  with 
them,  except,  perhaps,  the  Chester  Whites,  which  have  too  many  deficiencies  tocTW 
become  a  i>redominant  breed  in  Nebraska. 

As  to  tho  best  and  most  economical  system  for  the  management 
hogs,  Mr.  Lyman  says: 

There  arc  many  theories,  but  few  of  them  stand  the  test  of  practice.  I  woold  h»w 
"ny  sows  pig  during  the  months  from  April  to  July,  inclusive.    September  might 
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W  pormiasililo.  Pigs  produced  in  cold  weatlier  give  but  jwor  Batisfaction,  and  are 
;^ciuTully  a  vexation  and  loss.  Sows  should  be  put  in  a  floored  j>cu  a  few  days  before 
ilolh  ery  ;  this  should  have  poles  around  the  situjs,  raised  seven  inches  from  the  floor, 
:i\u\  tho.  same  distance  from  the  wall.  With  this  arrangement  I  rarely  lose  a  piff  by 
}w'i\\*X  crushed  under  its  dam.  I  also  allow  but  a  scanty  be<l  for  the  first  two  clays. 
(J  i  vc  only  sloppy,  unstimulating  food  for  that  time,  and  after  that  increase  the  strength 
jxradnally  until  a  week  has  passed,  then  the  dam  should  have  all  the  hearty,  milk- 
produiiiig  food  she  will  take.  Ground  feed  is  always  tlie  most  satisfactory  for  sows 
with  pij^s.  Bran-shorts  or  screenings  are  relished,  and  give  good  ixisults.  If  you  have 
])h^iity  <»1  cow's  milk,  all  the  lietter  for  both  mother  and  young.  Wean  at  seven  or 
ei;.:lit  w«-eks  ohl,  <jiving  after  that  all  the  milk  you  can  spare — phosphatic  and  nitrate, 
<  »r  bone  and  iniiselc-making  footl,  such  as  bran-shorts,  screenings,  and  oatmeal.  I  think 
1  Ihtc  is  far  lietter  food  than  com  for  young  pigs  until  four  months  old ;  roots,  such  as 
])<)tatocs,  an<l  puni]>kins,  and  squashes,  are  excellent  for  young  stock,  in  fact  for  all, 
aiwl  tlie  value  of  all  those.  gi;tiin  as  well  as  roots,  is  doubly  enhanced  by  being  cooked. 
*^  *  1  cannot  close  tliis  essay  without  urging  upon  my  brother-farmers  of  Nebraska 
the  i  liipori  ance  of  the  beet-crop  as  food  for  swine.  I  am  not  fully  convinced  which  is  the 
best  and  most  profitable  kind  to  cultivate,  but  either  the  mangel-wmy.el  or  the  sugar- 
b(M*t  is  superior  food  for  hogs  at  any  age.  They  devour  it  with  a\adity,  preferring 
it  to  <'orn,  and,  when  supplied  together,  putting  on  flesh  and  fat  at  a  most  astonishing 
rati?  when  fnniished  liberally  and  regularly.  No  swine-breeder  or  i>ork-raiser  will 
dci)rive  his  stock  of  this  imi>ortant  auxiliary  to  his  stores  who  has  once  tried  it  and 
witnessed  the  wonderful  results  of  its  use. 

^Ir.  J.  n.  Gregg  makes  the  following  statement  of  Lis  experiments 
with  live  or  hedge  fences: 

In  th(^  spring  of  ISG?  I  planted  in  Otoe  County  three  and  one-third  miles  of  Odage* 
orange  hedge.  About  the  10th  of  May  I  staked  the  ground  where  the  hedge  was  to  be 
l)lanted,  it  then  being  raw  prairie.  With  a  good  xdowmau  I  commenced  turning  over 
the  sod  with  a  strong  team,  and  with  another, using  a  common  stirring-plow,  followed, 
turning  up  the  soil  six  inches  deep;  in  aU,  preparing  a  strip  a  rod  wide,  and  then  with 
harrow  and  heavy  roller  i)repared  the  ground  and  pulverized  the  soil  as  carefuUy  as  if 
for  onions. 

The  line,  marked  with  red  every  eight  inches,  was  stretched,  and  the  planting  com- 
menced. A  man  with  a  spade  inserts  it  as  deei)  as  the  blade  will  permit,  raises  the 
handle,  while  a  boy  with  ])lant8  in  a  bucket  of  water,  inserts  one  in  the  hole  between 
the  spade  and  the  line;  the  spade  is  withdrawn,  ana  the  foot  i)res.sed  fiimly  against 
the  loosened  soil,  packing  it  well  about  the  roots,  while  a  man  with  a  hoe  follows, 
drawing  the  eartli  from  both  sides  about  the  plants.  In  this  way  a  man  and  boy  will 
set  about  a  hundred  rods  per  day.  Most  all  the  plants  grew,  and  where  failures 
occurred  the  vacancies  were  filled  the  foUowing  spring. 

The  first  and  second  years  plowed  and  hoed  twice;  the  third  year  xdowed  twice 
without  hoeing,  no  weeds  of  any  amount  interfering  with  the  growth,  and  a  sharp 
lookout  was  kept  for  gophers.  It  has  made  a  very  even  growth  each  year,  and  now 
there  arc  many  places  eight  i-ods  in  length  without  a  break,  and  no  stock  of  any  kind 
will  attempt  to  go  tlirough  it.    The  phuits  used  were  grown  by  myself  from  see<l. 

A  writer  on  the  subject  of  forest-tree  culture  gives  the  following  ad- 
vice in  relation  to  x^lanting  trees  along  i>ublic  highways: 

One  featui-o  in  tree-growing  which  we  trust  will  receive  proper  attention  at  an  early 
(lay,  is  the  planting  of  trees  luong  tho  liighways.  Nothing  would  add  so  much  to  the 
beauty  of  a  prairie-landscape  as  avenues  of  lofty  trees  and  hedge-rows.  In  a  countiy 
w  hcr«»  our  roads  need  so  little  labor  to  keep  them  in  repair,  it  would  se<ini  advisable 
to  expend  a  iwrtiou  of  tho  road-tax,  under  tho  direction  of  tho  overseers  of  highways, 
ill  i»lanting  trees  on  each  side  of  the  public  roads.  These,  in  summer,  would  be  the 
resort  of  thousands  of  our  insectivorous  birds,  the  value  of  which  to  an  agricultural 
re^jion  has  not  been  overestimated.  The  grateful  shade  the  trees  would  allord  would 
heai^preoiated  by  every  traveler,  and  growing  as  they  would  on  land  that  otherwise 
w<mld  waste  or  grow  up  in  weeds,  tho  return  from  the  only  expeiise,  jdanting,  would 
be  certainly  moNt  satisfactory.  At  present,  if  nothing  else  could  bo  had,  we  would 
say  plant  cotton-woods,  on  account  of  their  rapid  growth,  but  as  soon  as  possible  sot  l>e- 
t  wee  n  them  hard  maple  to  ultimately  take  their  places.  Tho  line  form  of  this  tree,  with 
its  ( loK(\  symmetrical  head,  and  clean  foliage,  makes  it  the  most  desirable. tree  we  can 
iind  for  street  planting,  and  one  which  no  doubt  wiU  grow  rapidly  on  our  rich  prairies. 
Next  eome  tho  elm,  asli,  and  box-elder,  each  of  which  is  valuable  for  this  purpose, 
and  makes  a  tine  ellect  if  interspersed  with  an  occasional  bass-wood  and  sycamore. 

The  great  scarcity  and  consequently  high  i^rice  of  black-walnut  lum- 
ber is  directing  attention  to  the.  cultivation  of  this  valuable  tree  on  the 
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western  plains.  A  writer  in  tliis  volume  gives  the  foUowing  directions 
for  planting  the  seed  and  the  proper  care  of  the  young  trees: 

The  imts  shonld  be  planted  as  soon  as  they  f aU,  four  feet  apart  and  three  inchet 
deep.  The  first  year  they  will  make  a  growth  of  ten  to  twelve  inches,  the  next  thirty, 
and  the  third  they  will  he  of  sufficient  size  to  render  cnltivation  unnecessary.  The  fint 
two  years  the  ground  might  he  cnltivated  with  some  crop.  This  tree,  striking  a  deep 
root,  is  not  liahle  to  obstruct  cultivation,  hence  it  would  be  valuable  for  division-fences. 
At  one  or  two  years  it  con  be  transplanted  with  general  success,  in  which  case  the  tap- 
root is  generally  shortened  to  induce  a  growth  of  roots  which  spread  out  near  the  rar- 
face,  and  this  may  account  for  its  early  maturity.  Mr.  HoUenbeck  reports  that  a  fair 
average  of  a  tract  of  forty  acres  planted  in  the  spring  of  1865  measured  22  inches  in 
circumference  and  25  feet'high  in  1871.  Some  of  them  bore  nats  in  1669,  and  quite  a 
number  produced  a  peck  or  more  in  1871. 

Our  soil  is  admirably  adapted  to  the  growth  of  the  waluut,  the  main  root  striking 
down  tiU  it  reaches  the  yoUow  subsoil,  which  is  a  depository  of  moisture.  This  may 
to  some  extent  explain  the  luxuriant  growth  of  our  &uit-k:ees,  and  their  tardinen  in 
beaiiug.  As  soon  as  the  roots  find  this  reservoir,  in  connection  with  our  rich  surface 
soil,  combining  the  elements  of  growth,  the^  shoot  up,  producing  strong  terminal  bndf) 
and  spending  their  strength  in  the  production  of  wood,  which  is  rapidly  formed  from 
the  large  flow  of  sap  conse<][uent  on  the  moisture  at  the  roots.  This  x)eculiarity  of  onr 
Hoil  might  be  an  argument  in  favor  of  plantiug  the  oak,  walnut,  and  other  nut-bearing 
trees,  which  draw  tneir  support  from  a  locality  independent  of  drought.  The  number 
of  nuts  required  to  plant  an  acre,  four  feet  apart,  is  three  bushels,  with  the  husks  on, 
or  one  and  three-fourths  if  cleaned.  The  planting  can  be  done  rapidly,  furrowing  the 
ground  both  ways  and  dropping  a  nut  at  each  intersection,  covering  with  tlie  plow. 
If  the  nuts  cannot  be  planted  m  the  fall  they  should  be  buried,  and  by  no  means 
allowed  to  dry.  With  i»roper  care  there  will  scarcely  be  a  failure,  and  the  farmer  who 
plants  a  grove  of  even  40  acres  will  realize,  before  ten  years  from  this  date,  that  the 
value  of  these  trees  for  timber  is  vastly  more  than  was  anticipated. 

The  same  writer  speaks  as  follows  of  the  cotton- wood  tree : 

The  cotton-wood  is  an  invaluable  tree  for  the  beginner  in  Nebraska.    Young  plants 
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ter,  and  a  thousand  of  these  might  grow  on  an  acre.  One  planter  we  met  recently  says 
ho  has  a  tract  of  several  acres  xuonted,  \^ich  are  seven  feet  high  from  cuttings  planted 
last  spring,  or  six  months  ago.  To  those  who  ore  just  making  a  beginning  on  the  open 
l^rairie,  we  would  say  plant  a  belt  of  the  cotton-wood  the  first  year,  if  possible,  for  a 
protection  to  a  future  orchard,  and  it  will  be  certain  to  give  a  most  profitable  return. 

Mr.  E.  Ferrand  makes  the  following  suggestions  in  regard  to  the 
planting  and  care  of  evergreens: 

First.  Never  plant  jrour  evergreens  in  the  fall  of  the  year,  but  do  it  in  the  .spring,  as 
early  as  you  can  obtain  the  trees.  Secondly.  Do  not  set  your  trees  in  the  ground  deeper 
by  an  inch  than  tlioy  stood  in  the  nursery.  Use  no  manure  of  any  kind  in  planting 
ovcrgi-eens  or  larch,  but  let  the  soil  be  mellow  and  friable,  without  lumps  in  contact 
with  the  roots.  Thirdly.  Do  not  x)lant  trees  imder  two  years  old,  even  for  stocking  a 
nursery,  and  for  the  garden  and  the  lawn  give  the  preference  to  trees  one  to  three  feet 
high.  Fourthly.  Never  dig  deep  among  the  roots  of  your  trees,  but  keep  the  soil  melloir 
and  moist  at  the  surface  by  a  light  mulching  of  bruised  straw  or  hay,  that  wiU  pre- 
vent the  weeds  from  growing. 

In  the  course  of  an  essay  on  timber  planting  and  forest-tree  cultnie, 
Mr.  J.  H.  Davidson  says: 

The  best  method  of  stocking  our  i)rairies  with  timber  is  to  prepare  the  soil  precimlr 
the  same  as  you  would  if  you  were  going  to  raise  a  large  crop  of  com.    The  quid 
way  to  raise  a  grove  is  with  cuttings  of  cotton-wood  or  willow.    I  plow,  drag 
maik  the  same  as  for  com,  four  feet  each  way,  which  will  ffive  2,722  lulls  to  the ;     . 
I  should  plant  one  half  to  trees,  four  feet  one  way  and  eight  the  other,  making  l-J 
trees,  and  the  other  in  com  for  two  years,  to  pay  for  cultivation,  and  that  is  aU  the 
cultivation  needed.    I  should  adopt  the  same  plan  in  planting  acorns,  hickorv-nntx^ 
white  and  black  walnuts,  soft  maple,  elm,  and  ash,  where  the  sprouts  are  <       vmz 
old.     White  pine,  arbor  vitae,  red  cedar,  European  and  American  larch,  wh 
enough  to  transplant,  require  more  cultivation.    I  estimate  the  cost  of  preiii  ~ 

acre  and  getting  the  cuttings  of  soft  maple  or  ash,  at  $3  per  acre.    A  ni^i^ , 
two  and  one-half  acres  i>er  day.    This  is  all  the  cost  for  ten  years.    Perhaps  ^^a  **— 
ask,  "  Nothmg  for  the  use  of  the  land  V  Yes,  $3  per  acre.    According  to  mylast  y« 
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taxes,  I  liad  to  pay  3  per  ceat.  ou  the  aHeessed  valae,  and  as  the  Statu  exeiiiptB  f  100  on 
every  acre  planted  in  timber,  yon  sea  there  ia  yonr  $3  per  acre  lot  the  oae  ot  the  land, 
a  fair  renting  Taloc.  I  have  1,361  trees  per  aon;  aevea  yean  from  planting  1  will  cat 
nne-fonrth,  or  340  trees,  equal  to  fifteen  cords  of  wood ;  the  eighth  year  ]lft«en  corda 
more;  the  uintli  the  same;  the  tenth  year  yoa  see  my  profits.  I  ahould  cut  what  is 
left,  450  trees,  allowing  foar  trees  to  the  cord,  so  as  not  to  overestimate  it.  I  have 
several  trees  only  ten  years  old  which  ore  14  inches  in  diameter  and  50  feet  high; 
four  I  think  would  make  a  eord;  I  allow  six  trees  to  the  cord,  making  seventy-ais 
cords,  and  forty-five  cords  cnt  before,  make  one  bnndied  and  twenty-one  cords. 
At  S3  per  cord,  allowing  $1  for  cntting,  I  find  I  have  $243.  I  contend  that  five  acres 
planted  te  cotton-woods,  after  a  growth  of  seven  years,  will  furnish  one  family 
with  fuel  for  one  stove  a  lifetime,  and  sell  enough  to  pay  for  the  use  of  tlie  land  be- 
sides. I  claim,  after  fifteen  years'  esjMrience  in  tree-planting  on  this  plan,  that  the 
white  willow  {Satix  alba)  ia  equal  to  soft  maple  for  wmd-breaks  and  fuel,  and  supe- 
rior to  all  trees  for  rapidity  of  growth,  as  weU  as  good  for  timber.  Chestnut,  too,  is 
Hupereicelient. 

The  following  deBign  is  given  for  the  planting  of  trees  on  a  level 
piece  of  ground  8o  as  to  give  the  grove  the  appearance  of  having  been 
planted  upon  a  hill  or  mound :  the  tallest-growing  trees  are  planted  in 
the  center,  the  least  thrifty  next,  and  so  on  until  the  outer  row  is  reached. 
The  rows  are  80  feet  apart,  and  the  trees  8  feet  in  the  row.  The  center 
should  be  planted  somewhat  thicker,  in  order  to  make  them  shoot  highen 
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A  plan,  which  is  herewith  repiodaced,  is  oiso  given  for  laying  out  6 
quarter  section  of  land,  with  proper  wind-breaks  of  timber  trees: 
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White  pine. 

SoKtch  iiiup. 

AnBtriaii  piuc. 

[Main  fiolil,  (»  acrw.] 

linoa  oil  south  and  west.    BpsideH  tUo  wiud-breakB, 

.    30  acn-a  nro  ilevotcil  to  trees  and  orcbanl ;  arcbard  to    | 

toiitniii  lour  acres  of  niiples,  and  one  Bach  of  pean  and 

diowiea.    Teaches  to  be  planted  as  marked  on  plan. 

r<,w  Lrnu'B  Fall  Bearing,  one  row  Ohio,  one  tow  Elm 

City,  one  row  Davidson,  one  row  Doolittle,  three  ii*w« 

Seneca,  tlirco  rows  Philaaolphia  raapberrioB.     Straw- 

herrica  nearest  hnnao.  Plant  fl-vo  or  six  kinds  of  gtapea. 

among  them  some  f;ood  kcnpere.    heavo  a  good  plat  of 

lawn  for  grois.    Sat  out  a  variety  of  trees— Pa tal pa, 

tulip,  fliPstuiit,  &r.. 
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At  a  meeting  of  the  State  horticultural  society,  held  August  6, 1872, 
a  lengthy  discussion  occurred  on  the  merits  of  the  different  varieties 
of  fruits  exhibited.  The  following-named  varieties  were  finally  recom- 
mended for  general  cultivation : 

Apples. — Early  Harvest,  Eed  June,  Buffington's  Early,  Eed  Astrachan, 
Early  Pennock,  Sweet  Bough,  Sweet  June,  Early  Joe,  Summer  Queen, 
Duchess  of  Oldenburg,  Hawley,  Sheep  Nose,  Cooper's  Early  White. 

Pears. — Buerre  Guifford,  Tyson,  Bloodgood. 

Peaches. — Trath's  Early  was  highly  recommended. 

Plums. — Jefferson,  Green  Gage,  Duane's  Purple,  and  Red  Gage  were 
all  regarded  as  worthy  of  cultivation. 

NEW  JERSEY. 

The  annual  report  of  the  New  Jersey  State  Agricultural  Society  for 
the  year  1873  is  printed  in  pamphlet  form,  and  covers  about  200  pages. 
In  addition  to  the  list  of  premiums  offered  and  awarded,  and  the  usual 
business  transactions  of  the  society,  the  report  contains  some  very  val- 
uable essays  on  topics  of  great  interest  to  the  farming  community  gen- 
erally. 

The  president  of  the  association,  in  his  annual  address,  regrets  that 
it  ha'i^  become  so  common  a  thing  to  speak  of  the  Atlantic-coast  States 
as  worn  out  and  exhausted.  In  refutation,  he  states  it  as  an  indisput- 
able fact  that  Long  Island  alone,  if  cultivated  in  wheat  to  its  highest 
capacity,  could  produce  as  much  annually  as  the  rest  of  the  State  of 
New  York ;  that  is  to  say,  9,000,000  bushels.  He  thinks  that  Monmouth 
County  alone  might  be  made  to  equal  this  enormous  production.  He 
farther  states  as  his  belief  that  the  annual  yield  of  the  entire  State  of 
New  Jersej',  if  cultivated  to  its  highest  capacity  in  wheat,  would  undoubt- 
edly surpass  the  entire  present  yield  of  all  the  New  England  and  Middle 
States. 

The  corresponding  secretary,  in  his  annual  statement  to  the  board  of 
directors,  says : 

According  to  the  ceusns-retums  of  1870  we  have  in  Now  Jersey  2,989,511  acres,  all 
tokl,  in  fanns.  Of  these  there  are  1,976,474  acres  improved  land,  718.ii35  covered  with 
wood,  and  other  nnimproved  205^702  acres.  From  these  figures  it  will  be  seen  that  the 
l)crccntagc  of  improved  land  is  in  round  numbers  66  per  cent.,  and  the  total  value  of 
iai-ming  laud  in  the  State  amounts  to  the  large  sum  of  $257,523,376.  Although  having 
a  much  smaller  area  than  many  of  her  sister  States,  still  the  advantages  of  good  home 
markets  has  liad  a  marked  effect  on  our  agricultural  interests,  and  there  has  been  in 
coiiseciuenco  a  steady  rise  in  valuation  from  year  to  year  until  now,  when  the  valuation 
of  our  farming  land  is  placed  at  (86.14  an  acre,  which  is  much  higher  than  any  othei 
State  in  the  Onion,  a  fact  worthy  the  attention  of  agriculturists.  Following  close 
upon  this  important  point  comes  another  equaUy  so  that  will  afford  food  for  rollection 
not  only  to  our  own  farmers,  but  also  those  of  other  States — that  is,  the  value  of  im- 
proved farm-implement*  used  in  our  State  sums  up  to  the  amount  of  $7,887,991,  giving 
for  each  acre  of  improved  farming  land  $3.99  in  labor-saving  tools,  which  again  places 
New  Jersey  at  the  head  of  the  list  of  States  in  this  respect.  *  *  *  For  every  acre 
of  fann-land  in  the  State  we  find  a  return  of  $14.29,  and  calculating  on  the  basis  of 
improved  land,  this  sum  is  increased  to  $26.61,  a  showing  that  will  bear  comparison 
very  favorably  with  that  of  any  other  State,  although  it  is  patent  that  these  figures 
by  no  means  cover  all  the  farm-products  of  the  State.  Twenty  per  cent,  added  would 
not  more  than  come  up  to  the  actual  returns. 

The  wheat-crop  of  the  State  for  the  year  1873  is  given  at  1,948,800 
bushels,  ail  excess  over  the  crop  of  1872  of  about  68,800  bushels.  The 
agjxregato  value  of  com,  wheat,  rye,  oats,  barley,  buckwheat,  potatoes, 
and  hay  produced  in  the  State  during  the  year  1873  is  estimated  at 
820,599,990.  In  addition  to  these  crops  there  are  large  revenues  result- 
ing from  the  culture  of  apples,  pears,  peaches,  strawberries,  cranberries, 
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&c.  The  strawberry-crop  aloue,  duriug  a  favorable  seasoD,  is  estimated 
at  2,000,000  quarts,  worth  about  $300,000.  The  total  value  of  the  Uve 
stock  of  the  JState  is  given  at  $28,335,133. 

The  secretary  of  the  society,  in  his  report,  thus  speaks  of  the  value 
of  marl  as  a  fertilizer : 

The  uso  of  marl  ns  a  fertilizer  has  worked  wonders  in  Moiunoath,  Ocean,  and  Bur- 
lington CountioHy  and  the  best  proof  of  its  value  is  found  in  the  increased  consumption 
among  practical  fanners  in  these  southeastern  counties,  and  the  large  crops  gro'wnon 
the  sandy  lands  ^vherc  marl  is  applied  liberally.  The  average  products  in  these  coun- 
ties have  steadily  increased.  It  is  hardly  half  a  century  since  marl  was  first  made  use 
of  in  Monmouth  County  as  a  fertilizer,  and  from  then  until  now  it  has  been  gaining 
in  popular  favor  among  2)ractical  farmers,  until  at  this  time  the  consomption  connta 
millions  of  busliclH  annually.  The  aggregate  deliveries  of  the  difierent  marl  companies 
of  the  State  for  railroad-transportation  for  1873  are  given  at  2,539,080  bu^els.  In  this 
there  is  no  record  of  the  largo  bulk  hauled  direct  from  the  pits  by  form-wagons;  and. 
again,  there  are  a  great  many  farms  in  these  counties  where  a  good  qnality  of  marl  is 
dug  for  home  use,  which,  if  added,  would  swell  the  above  figares  considerably. 

Mr.  Nathaniel  S.  Eue,  who  contributes  a  brief  article  on  the  value  of 
marl  as  a  fertilizer,  says : 

Vio\\-ing  the  subject  of  marl  as  a  manure,  in  its  bearing  upon  the  public  welfiire,it 
becomes  an  exceedingly  interesting  consideration,  csi)eciairy  to  New  Jersey  fiiimen, 
that  there  exists  below,  and  lying  near  the  surface  soil  throughout  a  district  so  ex- 
tensive, a  mineral  substance  gathered  from  disintegrated  rocks,  the  debris  of  Ages  of 
vegetation,  mingled  with  the  remains  of  many  races,  both  land  aud  marine,  all  com- 
posted beneath  the  ocean-waves,  and  made  into  a  mine  of  manurial  wealth,  containing 
so  many  of  the  elements  of  plant  food  and  growth  so  admirably  fitted  to  supply  tke 
demand  in  its  economical  and  assimilated  form. 

One  of  the  cliiof  virtues  of  marl  is  its  retentive  quality  as  a  fertilizer,  that,  "while  14 
gives  generously,  it  is  never  a  spendthrift  of  its  resources.  Its  fertilizing  jKJwer  is  so 
securely  locked  nx)  in  the  little  greensand-granules  that  it  defies  wastage  oy  any  of  the 
ordinary  agents  that  disperse  so  unsatisfactorily  the  manurial  elements  of  so  many  of 
our  fertilizei"»,  both  mercantile  and  home-made. 

Prof.  G.  II.  Cooke,  State  geologist,  after  giving  an  analysis  of  the  Xef 
Jersey  marls,  si)eak8  as  follows  of  their  productive  prop^ties  when  i^ 
plied  to  different  crops: 

A  load  of  Squankum  marl,  perfectly  dissolved  and  mixed  with  the  soil  of  an  icit, 
would  give  for  a  (!lovcr-crop,  of  lime  sixty-odd  ])0UBds,  not  quite  enough ;  of  pb» 
phoricacid  70  pounds,  thrice  too  much ;  of  magnesia  40  pounds,  about  twice  as  mnchs 
the  clover  usos ;  of  potash  75  pounds,  just  the  required  amount ;  of  silica  1,000  ponndi. 
while  only  15  ani  used ;  and  of  exide  of  iron  '^20  X)ounds,  only  one  being  requLred.  Tbf 
marl  has  given  no  salt,  of  which  the  clover-crop  needs  7  pounds.  In  this  way  itis  eai? 
to  an'iv(t  at  the  value  of  marl  as  a  fertilizer.  Add  50  x)ounds  of  i>ot^li  and  10  of  stf 
to  a  load  of  nmrl,  and  you  have  a  fertilizer  which  is  good  for  a  crop  of  150  or  801 
bushels  of  ]>()tatoos  on  an  acre.  Add  lime  and  a  little  salt,  and  j-ou  have  a  special  fri 
tilizcr  for  clover. 

The.  best  mode  of  applying  marl  to  the  grain-crops  is  to  sow  it  in  winter  or  eiri 
spring  on  clover.  When  the  clover  is  vigoi-ous,  as  it  will  1)0  early  in  May,  turn  itn 
der  and  put  corn  on  the  sod.  This  will  give  the  phosphoric  acid"  of  the  greensimd' 
chance  to  act  on  the  decaying  clover,  and  the  best  sort  of  plant-nourishment  is  tin 
produced.  As  a  month  or  more  may  elapse  before  the  marl  and  clover  have  time  t»^ 
their  work,  it  is  best  to  supply  com  thus  planted  with  a  little  ammoniacal  mannxe  i 
the  hill  or  on  the  surface  at  the  firat  hoeing.  When,  in  July,  the  roots  strike  d"" 
tlirough  imd  beneath  the  sod,  the  i>ho8i)horic  acid  and  potash  of  the  marl,  acting ' 
the  nitrogen  of  the  clover,  will  supply  the  materials  for  a  fuU  and  flourishing  crop* 
com.  If  Avheat  is  to  be  sown  in  the  fall,  the  best  way  is  to  cut  a  crop  of  the  claw 
about  the  15th  of  June.  Hy  the  middle  of  August  the  second  crop  will  be  rank.  T^ 
it  under,  and  in  a  month  sow  the  Avheat  on  the  80<1.  For  wheat  it  is  well  to  top 
the  clover,  before  it  is  turned  in,  with  a  few  bushels  of  lime  to  the  aero,  unless  auw 
rich  in  carbonate  of  lime  is  used. 

In  apjdving  marl  to  grass-lands  the  farmer  has  an  advantage.     Ho  can  do 


on  the  marl  at  the  rate  of  a  huudred  biuhels  to  the  acre. 
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'  A  writer  over  the  initials  of  *'  J,  P.,"  contributes  a  very  interesting 
paper  on  the  subject  of  biseeding  and  training  horses.  He  is  of  the 
opinion  that  as  you  study  your  liorse  so  your  horse  will  study  you.  If 
you  are  a  coward  your  horse  will  soon  become  one.  If  the  driver  pulls 
quick  upon  the  rein  when  his  horse  jumps  a  little  one  side  at  anything 
he  fancies  he  sees,  and  by  that  action  giving  his  horse  to  understand 
that  he  is  also  frightened,  the  next  time  the  horse  fancies  he  sees  any- 
thing he  will  be  much  more  frightened  than  before,  and  the  driver  will 
pull  twice  as  hard  and  sudden ;  and,  perhaps,  to  make  the  matter  still 
worse,  hit  him  a  cut  with  the  whip  to  punish  him  for  what  he  could  not 
help.  He  relates  an  instance  of  a  very  pretty  mare  he  purchased  at  a 
very  low  price,  because  her  owner  was  afraid  to  drive  heron  account  of 
her  skittishness.  He  commenced  by  driving  her  at  a  very  slow  gait,  and 
was  careful  not  to  let  her  know  that  he  even  noticed  her  when  she  shied. 
The  consequence  was,  that  she  soon  became  disgusted  with  her  own  fool- 
ishness, and  thereafter  proved  a  quiet  and  docile  driver.  On  the  subject 
of  breeding  for  gait,  the  writer  says : 

Let  mo  can  yonr  attention  to  a  pet  idea  of  my  own,  one  I  have  never  heard  of  being 
advocated,  wlucli  is  that  the  pacinj^  ^ait  is  the  best  to  breed  from  on  the  side  of  the  dam. 
My  reasons  are  that  the  pacing  gait  is  between  the  trot  and  the  run,  and  consequently 
faster  than  the  trot ;  the  stride  is  greater  in  the  jpacer,  and  all  of  onr  fastest  horses 
have  a  sort  of  shuffling  pacing  gait  when  starting  into  a  trot.  These  reasonings 
have  led  me  to  notice  the  produce  of  the  cross  of  trotter  and  pacer.  Old  Pocahonta<$, 
probably  the  fastest  pacer  in  the  world,  has  had  some  five  or  six  colts,  all  of  which 
(those  that  have  been  put  to  trotting)  have  shown  under  2.25,  and  young  Pocahontas 
under  2.20,  and  all  square  trotters.  We  also  know  that  fast  pacers,  when  they  strike 
the  trot,  as  thoy  generally  do,  under  present  knowledge  of  how  to  change  the  gait  of  the 
l)acer  to  the  trotter  by  loading  the  nront  feet,  trot  very  fast.  Were  I  in  the  business, 
or  were  I  to  commence  the  business  of  raising  horses,  my  first  step  in  procuring  brood, 
mares  would  be  to  scour  Canada  for  fast-pacing  mares,  not  Canucks,  but  good  blooded 
mares,  and  they  have  them  in  Canada  as  weU  as  here.  My  reason  for  going  to  Canada 
would  be  that  there  are  many  more  pacers  in  Canada  than  in  this  country,  from  the 
fact  that  the  pacing  gait  there  is  not  as  objectionable  as  it  is  here,  and  has  been  en- 
couraged more.  Another  reason  is  it  is  a  cold  climate,  and  the  horses  are  more  hardy 
and  tough.  I  don't  mean  to  say  that  I  would  confine  myself  to  that  class  by  any  means, 
for  I  would  want  some  of  other  kinds;  for  instance,  a  fine  Patcheu  mare,  crossed  with 
Jay  Gould,  would  bo  sure  to  be  a  trotter. 

Mr.  E.  W.  Crane  contributes  an  article  on  the  subject  of  the  introduc- 
tion and  cultivation  of  the  cranberry  in  IJ'ew  Jersey.  The  American 
cranberry  (  Vcuxnnium  nuicrocarponj  is  found  in  most  of  the  States,  and  as 
far  north  as  Alaska.  It  is  much  larger  tnan  the  European  variety,  and 
of  greatly  superior  flavor.  It  is  generally  of  a  darker  and  brighter  color 
when  mature ;  while  growing  it  is  of  a  light  green ,  which  changes  in 
ripening  to  a  light  or  dark  red  or  crimson,  and  sometimes  to  a  mottled 
color,  the  berry  being  from  one-fourth  to  one  inch  or  more  in  diameter. 
It  blossoms  in  June,  and  the  fruit  ripens  in  September  or  October.  The 
runners  of  the  vines  are  from  one  to  eight  or  more  feet  in  length,  with 
small  oblong  leaves.  It  may  properly  be  called  an  evergreen,  though 
the  leaves  turn  to  a  brownish  hue  during  the  fall,  especially  when  the 
vines  have  been  cultivated  and  set  in  sand. 

The  American  cranberry  is  divided  by  growers  and  writers  into  three 
different  varieties,  viz.,  the  Bell  cranberry,  so  called  because  of  its  fancied 
resemblance  in  shape  to  a  bell  5  the  Bugle  cranberry,  which  somewhat 
resembles  a  bugle-head,  is  elongated  and  approaches  an  oval  in  shape ;  the 
Cherry  cranberry,  which  is  similar  in  size,  shape,  and  color  to  the  cherry. 
These  varieties  run  together  and  produce  intermediate  ones.  The  vines 
also  differ;  some  are  of  a  shorter  growth  than  others,  and  apparently 
produce  more  fruit;  these,  of  course,  are  to  be  preferred. 

Mr.  Crane  states  that  the  first  attempts  to  cultivate  the  cranberry  iu 
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this  country  were  iiiado  by  Mr.  Henry  Hall,  of  Deuuis,  Mass.,  on  Cape 
Cod',  in  tlie'year  1812.  He  sold  Lis  first  crop  for  from  81  to  81.25  per 
bushel.  The  original  vines  planted  by  Mr.  Hall,  more  than  sixty  yeaw 
ago,  are  yet  standing,  and  two  years  ago  bore  a  fair  crop  of  fruit.  The 
greater  part  of  the  land  adapted  to  the  cultivation  of  this  berry  on  tbe 
Capo  has  long  since  been  occupied,  and  much  of  it  produces  large  crops. 
!N"ew  Jersey  exceeds  all  other  States  in  the  cultivation  and  productiou 
of  this  fruit. 

Mr.  John  Webb,  of  Ocean  County,  was  the  first  successful  cultivator 
of  the  cranberry  in  this  State.  He  began  his  experiments  in  1843, 
and  it  was  five  years  before  he  realized  his  first  crop  of  10  bushels.  His 
nbxt  crop  was  about  CO  bushels,  and  it  has  since  varied — ^two  or  three 
failures  excepted — from  1,500  to  2,000  bushels.  His  bog  is  in  a  high  state 
of  cultivation.    He  has  been  ottered,  and  refused,  $1,500  per  acre  for  it 

The  great  cranberry-growing  district  of  iS^ew  Jersey  is  composed  prin- 
cipally of  parts  of  the  counties  of  Ocean,  Burlington,  and  Atlantic, 
though  small  portions  of  Monmouth,  Middlesex,  Camden,  Cape  May, ami 
perhaps  one  or  two  other  counties,  are  adapted  to  the  growth  of  tliLi 
fiiiit.  The  greater  portion  is  located  in  the  region  known  as  "The 
Pines" — a  region  containing  about  1,200,000  acres,  most  of  which  has 
until  recently  been  uncultivated. 

The  best  locations  for  the  growth  of  the  cnmberry  are  peat  or  mack 
bottoms,  with  adjoining  banks  of  pure  sand  for  covering  the  plantation  j 
before  the  vines  are  set,  and  so  situated  that  they  may  be  completdj 
flowed  by  living  springs  during  the  winter,  as  well  as  thoroughly  dfrtuncd 
at  other  seasons  of  the  year.  Many  growers  have  a  preference  for  cedar- 
swamps,  and  (although  other  bottoms  are  sometimes  equally  as  good) 
they  arc  considered,  when  favorably  located,  as  rather  the  surest, 
though  more  expensive  to  work.  They  also  grow  well  on  good  savanDft- 
^  mixture  of  peat  and  sand — ^but  not  so  abundantly,  nor  do  they  last  so 
long  as  on  muck  bottoms.    Mr.  Crane  says : 

III  prqiariiif;  a  plant  at  iou  tlio  surface  muat  lirst  bo  cleared  of  tho  wood,  timber,  or 
brush  ;  then  it  must  bo  '*  iurlod" — that  is,  tho  surfacorsoil  and  roots  most  be  taken (£ 
with  a  hoc  niad«'  for  that  puri)ose.  Tho  next  step  is  to  ditch  it,  by  clearing  out  tlf 
main  water-coui*so  and  digging  side  di'aiuH  running  into  it — generally  in  dcex)  bott<Bt 
lands,  about  one  and  a  half  or  two  rods  apart,  but  the  diBtunce  shonld  be  varied  is 
accordance  Avith  the  nature  of  tho  ground.  The  floats  removed  in  turfing  are  UMdfe 
leveling  r.p  low  ])laces  where  needed,  so  that  the  surface  may  be  slightly  rounded  V 
tween  the  side  drains;  they  are  also  used  for  buihling  the  dam,  Avhich  is  constncu 
with  t  wo  walls  of  tho  lloats  iilled  in  with  sand,  a  ditch  having  first  been  cut  betiw 
them  to  tho  sand  beneath;  the  solid  filling  maKcs  it  water-tight. 

After  tm'ling  and  ditching,  muck  bottoms  must  bo  sanded  to  tlie  depth  of  fnnufM 
to  six  iiichcH  witii  jmre  sand,  without  mixture  of  clay  or  loam,  and  it  should  be  tib 
from  a  siilTicient  depth  below  tho  surface  to  avoid  seeds.    The  silex  imparted  to  ll 
vine  from  the  sand  stitiens  it,  materially  i>romote8  its  productiveness,  and  tends  i^ 
to  prevent  tho  growth  of  weeds.     Many  experiments  have  been  made  to  ascertain tl 
proper  depth  to  which  the  sand  shcmld  bo  applied ;  where  little  or  none  is  used  *1 
vines  grow  long  and  slender,  and  do  not  fruit  so  well  as  when  sanded.     While  i 
have  thought  two  inches  suDicicnt,  others  have  tried  a  thickness  of  twelve  or  Ow* 
and  with  good  results — though  with  this  amount  the  vines  make  a  slower  growth. < 
account  of  tlie  length  of  time  required  for  tho  rootlets  to  roach  the  peat  beneath,) 
which  they  draw  their  support.    Slost  cultivators  have  concluded  that  from  four  f^ ' 
inches,  and  rcsanding  every  few  years  with  a  layer  of  from  one  to  two  inches,  is  ja 
able  to  using  a  much  larger  quantity  at  lirst. 

After  eanding  tho  vines  are  set  in  rows  about  twenty  inches  apart,  aud  but  aiBM 
(4-ato  cpiantity  of  vino  should  bo  used  for  each  hill.    This  is  the  usual  method,  tho 
the  distance  is  often  varied  each  way.    Mr.  P.  K.  Gowdy,  of  West  Crock,  one  of  - 
original  cultivators,  from  recent  experiments  has  concluded  that  tho  vines  should! 
be  set  over  a  foot  apart,  and  that  the  additional  cost  of  the  vines,  &c,f  will  be  " 
than  paid  by  earlier  and  larger  crops,  as  well  as  by  tho  matting  of  the  vines  in  i 
less  than  the  usual  time,  which  kdeps  down  the  other  vegetation,  and  saves  laboi « 
expense  in  cleaniirg.    Mr,  iN.  H.  Bishop,  of  Manahawkin,  has  succesafoUy  adopted  i 
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method  of  loyeang  the  vines,  or  plaoiug  them  iii  furrows  in  the  sand,  with  which 
t  hey  are  entirely  covered  to  the  ifepth  of  about  one  and  a  half  inches.  Vines  grow 
finely  by  this  method,  but  great  care  must  be  taken  to  keep  them  moLst.  Wild  vines 
have  generally  been  preferred  to  cultivated  ones  for  setting,  from  the  fact  that  they 
appear  to  grow  more  vigorously  at  first,  especially  if  the  season  is  a  very  dry  one. 

Savanna-land  can  be  ploiwed,  and  does  not  need  sanduig ;  this  is  a  great  saving  of 
expense,  but  as  large  crops  cannot  be  expected  as  from  bottom-lands.  Where  possible 
on  land  of  this  kind,  the  turf  not  needed  for  the  dam  should  be  plowed  or  dug  under 
the  »and,  as  it  is  often  the  richest  part  of  the  soil,  and  is  well  adai)ted  to  the  growth 
of  the  plant. 

Plantations  should  be  well  flowed  from  December  until  May.  The  water  fertilizes 
the  vines,  protects  them  from  frost,  and  is  the  only  reliable  remedy  known  for  the 
vino-worm^wliich  is  one  of  our  worst  enemies.  It  is  thought  that  the  warmth  of  the 
water,  Avhero  held  on  the  vines  until  the  10th  or  15th  of  May,  destroys  the  eggs  de- 
posited 6n  the  leaves  the  previous  year ;  hence  the  advantages  not  only  of  late  but 
thorough  flowing,  as  the  portions  not  flowed  often  constitute  a  hatching-ground  for 
the  worms,  from  which  they  spread  to  the  adjoining  grounds,  though  it  has  been 
noticed  that  they  apparently  prefer  not  to  go  much  beyond  the  water-line  if  they  can 
find  sufficient  vines  that  have  not  been  flowed. 

Estimates  as  to  acreage,  amount  of  crop,  &c.,  witbiii  tbe  State,  are 
given  as  follows :  Numl^r  of  acres  of  cranberry-bearing  land,  4,000 ; 
number  of  acres  cultivated,  not  yet  in  bearing,  3,000 ;  number  of  acres 
wild,  10,000  to  12,000;  crop  of  1873. 125,000  bus.hels;  average  price  of 
crop  of  1873,  $2.50  to  $3.75  per  bushel. 

As  to  tbe  value  of  cranberry-plantations,  average  yield  and  income 
per  acre,  Mr.  Crane  says : 

At  four  years  of  age  good  plantations  have  been  said  to  have  iin  average  value  of 
$1,000  i)er  acre,  though  the  price  varies,  of  course,  according  to  the  demand  and  the 
supply,  location,  quahty,  &o.  Some  owners  have  refused  |2,000  x>er  acre  for  their  lands, 
while  others  could  not  sell  for  the  original  cost. 

An  average  of  100  bushels  per  acre  K)r  a  plantation,  though  not  an  immense  yield,  is 
considered  a  very  good  one.  Many  have  exceeded  it,  but  many  more  have  fallen  below, 
and  probably  an  averagfe  ci*op  for  all  classes  of  land,  in  a  good  season,  would  not  oxceed 
from  50  to  75  bushels  per  acre.  Probably  the  best  crop  on  record  was  that  of  one  acre 
of  the  celebrated  Oxycoccus  plantation  of  Mr.  N.  H.  6ishop,  of  Manahawkin,  in  1872, 
from  which  were  sold  423  bushels  for  $1,809  gross,  though  parts  of  acres  have  yielded 
at  higher  rates  than  the  above.  A  few  rodb  of  one  of  our  own  plantations  yielded, 
(luring  the  past  season,  at  the  rate  of  over  700  bushels  per  acre,  and  laiger  rates  still 
are  reportod  for  one  or  two  rods :  but  these,  of  course,  are  exceptional  cases.  Single 
<'roi>s,  however,  liave  often  paid  50  jier  cent.,  and  even  more,  on  the  original  cost. 
Some,  however,  think  that  such  profits  will  not  again  be  realized,  and  it  cannot  be  de- 
nied that  many  have  lost  money  in  the  business.  Some  plantations  have  i)roved  fail- 
ures, and  others,  doubtless,  wUl  do  so,  though  most  of  them  occur  on  poorly  selected 
land,  on  which  the  work  has,  perhaps,  been  imperfectly  done  at  first,  and  afterward 
neglected.  To  attain  success,  experience  and  close  attention  to  business  are  necessary, 
and  so  much  i>atience  that  cultivators  often  think  their  profits  dearly  earned  when 
Hueeessful. 

Several  otber  brief  essays  on  subjects  of  much  interest  are  contained 
111  this  report,  but  a  lack  of  space  forbids  special  reference  to  tbem. 

NEW  YORK. 

The  report  of  tbe  New  York  State  Agricultural  Society  for  tbe  year 
1871  contains,  in  addition  to  the  usual  business  transactions  of  tbe 
association,  a  large  amount  of  useful  information  on  almost  every  sub- 
ject relating  to  the  farm  and  the  dairy.  The  volume  is  well  printed,  is 
(Miibellished  with  some  well-executed  engravings,  and  contains,  in  all, 
about  850  pages.  It  is  among  the  most  creditable  and  valuable  re- 
ports yet  issued  by  this  association. 

The  secretary  states  that  the  season  of  1871,  as  compared  with  that 
of  1870,  was  alike  in  the  extreme  drought  experienced  .throughout  the 
State,  but  different  as  regards  temperature,  being  much  more  moderate 
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and  equable.  The  crop  of  wheat  was  excellent,  both  in  quality  and 
qnantity.  Eetarns  of  40  bnshels  of  white  winter  wheat  per  acre  were 
frequent,  and  as  high  as  45  bushels  per  acre  were  reported  in  one  or  two 
cases.  In  most  of  the  graiii-growing  counties  spring-grain  was  reported 
as  having  given  full  average  crops,  even  where  there  had  been  least  rain. 
Corn  was  thought  to  be  under  the  average,  as  some  of  the  best  con- 
growing  counties — Monroe,  Wyoming,  and  Gates — ^reported  largely 
diminished  yields.  The  hay-crop  was  light,  though  of  excellent  quality. 
The  effects  of  the  drought  were  most  felt  in  the  dairy-districts, 
and  it  was  feared  that  the  diminished  returns  from  this  important 
branch  of  agriculture  would  occasion  actual  distress  in  some  •counties 
whose  marketable  surplus  consists  chiefly  of  dairy-products.  In  addi- 
tion to  the  drought,  immense  numbers  of  grasshoppers  ax)x>eared  early 
enough  to  inflict  considerable  damage  upon  the  grass  intended  for  hay, 
and  afterward  devoured  a  large  share  of  pasture-grass,  besides  injoriog 
late  fields  of  spring-grain  and  much  corn  while  in  the  silk.  The  secretaiy 
says: 

TLo  occurrence  of  two  siiccessiyo  years  of  drought  and  short-hay  crops  is  an  enrent 
which  should  teach  tlio  dairy-farmer  the  wisdom  of  understocking  rather  than  ont- 
Ktocking  his  farm,  and  more  especiaUy  his  pastures.  In  fact,  the  evil  of  oventocUnp 
does  not  end  with  the  year.  In  1870  pastures  became  very  short  before  the  end  of  tlw 
haying  season,  and  in  consequence  it  became  necessary  to  feed  the  aftermath  Tny 
early ;  and,  tlic  pastures  not  recovering,  the  cattle  were  obliged  to  be  kept  upon  the 
meadows  until  late  in  the  season ;  hence,  perhaps,  as  much  as  from  any  other  cuae^ 
the  light  hay-crop  of  1871.  Again,  in  many  dairies  the  yield  of  milk  became  ineoD-  > 
siderable  and  unurofltable  early  in  September,  and  many  chcese-fdctoziee  ceased  w<xk-  ' 
ing  in  that  month.  With  pastui^cs  less  heavily  stocked  a  moderately  lemnneratiTC 
yield  might,  in  many  cases,  Iiave  been  maintained,  and  the  loss  of  the  most  profitabfe 
month  to  the  butter-makers  would  not  have  been  incurred.  The  evil  effects  of  dxoo^ 
upon  pastures  may  be  mitigated  by  the  provision  of  green  crops  to  be  used  for  soilings 
or  at  greater,  though  doubtless  sometimes  profitable  exi>endituro,  by  feeding  the  eovi 
with  meal ;  but  pasture  itself,  the  readiest  and  best  resource  of  the  daiiyman,  cannot 
be  made  or  purchased  at- the  time  of  need. 

The  annual  fair  of  the  society  was  held  this  year  in  Albany,  and  ^ 
a  marked  success  throughout.    In  the  cattle  department,  besides 
usual  fine  show  of  Short-horns  and  Devons  and  a  largernumber  of  Hisv- 
fords  than  for  some  years  previous,  there  was  an  exhibition  of  Ayishires 
far  superior  to  any  ever  brought  together  on  similar  occasions.    In  this 
class  competition  extended  beyond  the  limits  of  the  State,  and  soi     of 
the  best  animals  shown  were  from  Canada  and  New  England.    T     j 
of  the  class  was  the  bull  Mars,  shown  by  Mr.  John  L.  Gibb,  of  Q    uw 
In  Jerseys,  there  was  a  large  entry  of  the  finest  animals,  and  the  c 
petition  was  animated  and  close.    The  entry  of  horses  was  not  li 
but  the  quality  of  the  animals  exhibited  has  never  been  snrpassc 
fine  specimens  of  the  Hambletonian  and  other  strains  of  the  Mv 
blood  attracted  much  attention. 

During  the  year  there  were  two  outbreaks  of  fatal  diseases  am 
the  cattle  of  the  State.    In  July  verminous  bronchitis  occnrred  ai 
cows  and  calves  in  the  neighborhood  of  the  village  of  Cuba,  in 
county  of  Allegany.     This  fatal  malady,  caused  by  the  presence 
thread-like  worms  in  the  lungs  and  air-passages,  was  conunonly 
posed  not  to  exist  in  this  country ;  but  Professor  I^w  reports  tbu 
the  third  instance  of  its  occurrence  in  the  State  of  New  York  bro 
under  his  personal  observation.    In  September  an  apparently  o1 
but  fatal  disease  broke  out  in  a  dairy  of  cows  near  the  city  of  Aki 
It  finally  proved  to  be  splenic  apoplexy,  a  disease  most  destrcu    ?i 
its  ravages.    In  the  dairy  referred  to  16  cows  died  in  eighteeii  li 
The  secretary  says  this  disease  is  more  freqaent  in  its  OGcmzenoe  i 
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flestriictive  in  its  results  than  all  the  other  diseases  to  which  the  neat 
lattle  of  the  State  are  liable. 

The  year  1871  completes  the  fortieth  year  of  the  existence  of  this 
:<o(icty.  It  was  established  in  1832  by  James  Le  Kay  de  Ohanmont  and 
Ids  associates,  and  revived  and  greatly  extended  in  its  scope  by  the  insti- 
tution of  its  annual  cattle  show  and  fair  in  1841.  This  new  impetus  was 
ft:iv(Hi  the  association  through  the  influence  and  labor  of  such  men  as 
JMessrs.  Wadsworth,  Beekman,  Lenox,  Van  Eensselaer,  Prentice,  Eotch, 
Sherwood,  Tucker,  Mclntyre,  Livingston,  and  others.  Since  then  it  has 
j)ursued  a  steady  onward  course,  from  time  to  time  enlisting  in  its  ranks 
the  most  ^enthusiastic  and  intelligent  agriculturists  and  friends  of  agri- 
culture of  the  State,  and  maintaining  a  constant  advance  in  the  improve- 
ment of  the  great  interest  which  it  was  established  to  promote.  The 
society  has  outlived,  two  charters,  each  for  twenty  years,  and  now  starts 
out  under  a  third,  this  time  under  a  charter  extending  forty  years. 

At  the  annual  meeting  of  the  society,  held  at  Albany  on  the  14th 
of  February,  1872,  Mr.  Milo  Ingalsbe  was  elected  president,  and  Thomas 
L.  Harrison  conesponding  secretary,  for  the  ensuing  year.  During  this, 
meeting  several  addresses  were  delivered  eulogistic  of  the  life,  charac- 
ter, and  services  of  William  Kelly,  a  deceased  member  of  the  board. 

The  treasurer's  report  shows  a  most  satisfactory  financial  exhibit.  In 
excess  of  all  expenditiu*es  the  society  was  able  to  start  forth  on  its  forty- 
first  year  wijh  a  balance  of  $29,325.04  in  its  treasury. 

The  retiring  president  of  the  association,  (Mr.  Bichard  Church,)  in  his 
valedictory  address,  spoke  as  follows  of  the  importance  of  a  more  thorough 
knowledge  of  the  composition  of  soils : 

Perhaps  no  subject  requires  more  intelUgent  study  than  tho  application  of  manuixis 
to  soils.  In  tills  tho  experience  of  one  man  appears  to  be  the  exact  opposite  of  an- 
other's ;  and  we  become  confused  in  reading  dinereut  experiments  that  yet  may  bo 
reconciled  by  careful  investigation.  Results  are  often  diverse  "when  conditions  apxiear 
similar.  An  experiment  is  given  on  a  dry,  graveUy  soil,  and  results  stated.  Some  one 
lias  a  field  apparently  similar,  on  "^hich  ho  conducts  tho  samp  experiment  with  quite 
(litU'rent  results.  Were  all  gravel  of  the  same  material  this  difference  might  be  mex- 
])Ucablc ;  but  there  is  a  wide  difference  between  gravel  formed  from  limestane  and  that 
lormexl  from  (luartz ;  so  with  that  formed  from  granite,  slato,  sandstone,  or  other  rocks. 
The  same  of  loamy,  sandy,  and  clay  soils,  which  are  but  the  disintegration  or  decom- 
])()sition  of  rocks,  mingled  moi*e  or  less  with  ▼eja;etablo  matter,  and  often  so  nearlv 
It  srinbling  each  other  in  appearance  that  nothing  but  analysis  or  experiiuont«  will 
<Ut«H't  the  difference. 

Much  of  tho  success  of  English  husbandry  is  due  to  the  application  of  this  rule  of 
a«lai)tation.  Tho  English  breeder  suits  his  stock  to  the  pastures  on  which  they  graze ; 
hence  the  J^hort-homs  are  found  in  one  district,  the  Devons  in  another^ the  Ilcrofords, 
A yrshires,  and  .Jerseys  each  in  their  own ;  and  by  this  system  of  breeding  for  locality, 
auc\  by  careful  selection,  there  has  been  a  constant  improvement  in  each  variety. 
Their  iipplicatien  of  the  same  rule  to  cultivating  crops  and  applying  manures  has  led 
to  an  increasini?  yield;  while  with  us,  from  failure  to  study  and  apply  this  principle 
of  adai)tation,  in  most  cases  the  best  breeds  of  cattle  actually  deteriorate,  and  from  the 
V^anie  cause  the  vield  per  acre  of  crops  is  crowing  gradnaUy  less  instead  of  increasing. 

It  is  a  safe  rule  to  govern  the  farmer  when  he  finds  any  crop  faiUng  in  productive- 
ness, after  proper  experiments  by  manures  and  cultivation,  to  conclude  that  that  crop 
is  not  ada]>ted  to  his  soU.  In  Uke  manner,  if  any  breed  of  cattle  or  sheep,  with  proper 
care  au<l  feeding,  and  proper  selection  in  breeding,  is  found  to  deteriorate  even  in  the 
smallest  degree,  it  is  safe  to  conclude'"  that  the  oreed  is  not  adapted  to  the  locality. 
On  the  other  hand,  when  a  farmer  is  constantly  increasing  the  yield  and  quality  of  his 
( :()])s,  and,  consequently,  the  productiveness  of  Ins  farm,  and  when  the  animals  reared 
are  improving,  it  is  safe  fproim  to  conclude  that  he  is  right  in  the  selection  of  his 
crops,  and  in  the  breeds  of  his  animals,  and  ho  should  be  very  cautious  how  he  is 
lured  from  this  progressive  course  by  descriptions  or  inspections  of  more  profitable 
crops,  or  luon?  admii-cd  breeds,  in  other  locaUtics. 

At  the  winter  exhibition  of  the  society  Mr.  John  G.  Lewis,  of  Herki- 
mer County,  was  c^wa^^led.  Ui  i)i:emin,m^  of  $20  for  the  bCvSt  Jicre  o^ 
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iiKingcl-wurzels.  Tho  yield  was  900  bushels,  ffis  mode  of  cultivation 
wijs  IKS  I'ollows:  The  soil  was  a  clay  loam,  and  was  mauurcd  wiUi  cow 
(barn)  iiiainuo  at  the  rate  of  twenty  loads  per  acre.  The  lanil  v.as 
plowed  the  ])revJous  fall,  and  tho  manure  applied  in  winter,  left  in  fiuinll 
heaps;  sprea-d  in  the  spring  and  harrowed  in;  then  ridged;  i^oed  >:♦>«» 
in  ridges  at  the  rate  of  four  pounds  of  seed  per  acre;  sown  the  sih 
and  Otli  ot  May.  (3rop  harvest<5d  on  the  21st  an<l  L*3d  of  October,  ami 
weighed  54,000  pounds,  or  900  bushels  at  the  rate  of  GO  pouiids  jir 
bushel.  The  crox>  was  cultivated  in  the  ordinary  manner,  Avith  l:o!<e 
and  cultivator,  at  a  total  cost  of  S58.50,  or  a  fraction  over  5  cents  t.iid  4 
mills  per  bushel.  The  cost  of  manure  and  interest  on  investment  is  not 
included  in  this  estimate. 

Mr.  William  P.  Ottley,  of  Ontario  County,  exhibited  some  line  .samples 
of  White  and  Eed  Mediterranean,  Treadwell,  Wicks,  Diehl,  liald  Aiuto. 
and  Lancaster  wheats.  A  full  statement  of  his  experiments,  witli  the 
different  varieties  exhibited,  accompanie<l  by  acompariison  of  results,  is 
given.  Tho  experiments  were  conducted  on  <juarter-acre  plots,  'flie 
soil  was  of  the  same  charactt^r,  and  the  manner  of  i)reparing  the  land 
and  sowing  the  grain  was  in  all  respects  similar.  Tlie  concluding  portion 
of  Mr.  Ottley 's  statement  is  as  follows : 

As  an  tb©  varieties  ^vero  sown  on  tlio  lOtli  clay  of  Sc]>toiiil)cr,  from  258  to  •J'S  <bY? 
elapsed  bcforo  l)e'riun'm';  to  Lead.  From  bcgliiuiiig  of  head  to  blow,  frcnn  four  to 
seven  days;  from  1>1<)W  to  fnU  formation  of  berry,  fnmi  lifteon  to  twenty  duy;;;  from 
formation  of  berry  to  bta-vest,  twonty-livo  to  Ibirry  daySjmakin*;  in  all,  up  to  harvest, 
about  300  (biys. 

The  aboveapplit's  in  this  case  to  time  and  b)cality;  but  wo  all  ai-o  aware  that'-atli 
locality  varies  accordiiij^  to  eiix-'iiiiiKtances.  lu  ropjard  to  product ivoncj^s  and  pretiT<:i 
each  variety,  taking  my  table  of  weijrhts  and  measures  below,  it  shows  the  WLiti- 
Mediterranean  gavo  ten  bushels  and  one  pound  on  the  quarter  acre;  tho  TrejulwcD, 
nme  busliels  and  twenty-six  pounds,  and  so  on  as  they  show. 

July  Jill  threshed  all  the  varieties;  July '^7  weighed  tho  same,  and  obtained  the 
following  results : 


Varieties.  ^'"'^*\,uft.  '''''*'^' 
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The  piwooilinjLis  of  the  sceoiul  aunual  meeting::  of  the  Practical  Fi^ll• 
Culturists'  Association  are  ^iven  in  full,  in  tills  voiuino  of  trail sjict ion*. 
The  meeting  was  hekl  at  Albany,  <*.oimneneing:  February  -7,  187-.  I; 
Vv'a.s  well  attended  by  lopresenlativcs  Ironi  almost  every  section  ol"  ilii* 
coriiitry.  At.  the  lirst  si'ssion  pernianout  oiiicers  for  the  current  vcflT 
were  t^lecte/.l  as  follows:  rresicleiit,  W.  Clilt;  Treasurer,  B,  F.  IJowles: 
Secretary,  Livin.cj9to:i  »Stoi)c ;  exe('utiv(»  eomniittee,  8etli  Clreenj  cls«ir 
inan,'J.  D.  Ihid.iyei'ian  and  A.  C.  liupe. 

A  eomniiltee  vras  appointed  to  nn^morializc  Congress  and  asli  anaiv 
I)ropii;iti()n  from  the  Governmont  ibr  the  erection  of  two  or  more  i 
hatching  estal>]i.sh:nenls;  also  to  make  arrangements  with  such  foreigi* 
coi:ucri(!s  a.s  an^  oii,:;a.q:ed  in  fish-cidture  for  a  mutual  exchange  of  food 
lislics.  5 1  was  aliio  re.solved  to  recommend  to  the  legislatures  of  tlK 
vaiicus  Stales  the  i iiiportance  of  tho  enactment  of  stringent  lawA  for  tl« 
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protection  of  pioneer  fish-ciilturists  in  their  efforts  to  restock  tbotivers 
aiul  lakes  oi*  the  couHtrj'. 

Tlio  secretary,  in  refening  to  a  trout  sent  to  Mr.  Frank  Bucklaiul,  from 
Dunlop  House,  |)reseuted  a  certificate,  signed  by  Messrs.  Stevenson  and 
Kobertson,  in  wliich  tbey  state  that  they  have  bved  about  Dunlop  House 
for  twenty  years,  and  to  the  best  of  their  belief  the  trout  sent  to  Mr.  Buck- 
land  is  one  that  was  put  in  the  well  by  Thomas  Young*,  twenty-four 
years  ago,  viz.,  1848.  This  is  regarded  as  the  oUlest  well-authenticated 
instance  of  trout-lite,  on  record. 

A  di?seription  of  Castalia  Springs,  located  near  Sandusky,  Ohio,  and 
owned  by  Mr.  J.  Hoyt,  is  given.  These  si)rings  promise  to  bo  one  of 
tho  great  natural  water-supplies  of  the  country  for  lisli-farming — like 
the  Caledonia  Springs  in  New  York,  or  the  Ingham  Springs  in  Pennsyl- 
vania. The  Ingham  Springs,  it  is  estimated,  nm  3,000  gallons  ])er 
minute,  and  the  Caledonia  Springs  as  many  gallons  per  second.  Dr. 
Sterling,  of  Cleveland,  writes  that  the  flow  of  water  at  the  Castalia 
Springs,  the  temperature  and  the  geological  formations,  arc  nearly  the 
.same  as  at  Caledonia. 

A  condensed  statement  of  some  successful  experiments  in  the  breeding 
of  salmon  in  the  waterS  of  Maine  is  given  in  the  report  of  the  secretary. 
The  experiments  were  conducted  by  Commissioner  Atkins,  whose  i^lan 
of  operations  was  as  follows : 

Tt>  buy  live  saluion  of  the  fishermen  in  tho  vicinity  of  Bucksport,  trnusport  them  to 
jsoiiio  t'oiivonicut  place  where  theyconld  bo  confined  within  n  small  8]mce  in  fresh 
wator,  and  keep  them  until  tho  spawning-season,  when  their  eggs  would  bo  taken. 
All  I  be  eg<;8  Avero  to  lu)  dovel0][»ed  on  tho  spot  sufficiently  to  insure  their  safe  removal, 
and  a  portion  of  those  belonging  to  Maine  to  be  hatched  out  and  turned  into  those 
waters  to  assist  in  increasing  the  number  of  salmon  in  tho  Penobscot,  which  wonld 
thereby  bec-ome  better  able  to  afford  ns  i^arent  salmon  in  the  future.  *  »  »  *  Xho 
«^«;gs  cost  the  Kuljscribers  to  the  fund  $18  per  thousand.  The  price  demanded  and 
received  at  the  Canadian  ^governmental establishment  at  Newcastle,  when  I  i)urcha8ed 
salm()n-<'ggs  of  them  in  1^70,  Avas  $40  gold,  tho  eggs  of  a  single  fish  costing  several  hun- 
dred dol  hi  i"S.  The  prevailing  price  of  parties  operating  in  New  Brunswick  has  been 
.•^'^O  per  thousand  for  eggs  waiTanted  to  bo  fecundated.  "When  the  extraordinary  mor- 
(ality  amt)ng  the  salmon  we  intend  to  uso  as  breeders  is  considered,  it  is  remarkable 
that  the  r<xgs  taken  at  Orland  did  not  cost  more."  I  have  no  doubt  that,  with  tho  ad- 
vantage of  this  jear's  experience,  they  can  bo  obtained  hereafter  at  an  expense  not 
jxccedinj;  ft^.S  per  thousand.  Tho  experiment  has  decided  in  the  afllrmativo  tho  follow- 
ing ipie.stions,  viz :  1.  Whether  salmon  can  bo  kept  in  confinement  in  a  small  inclosiuro 
troni  Juiu^  to  November.  2.  Whether  they  will,  under  such  conditions,  develop  their 
spawn  and  milt  to  perfect  maturity.  It  has  also  determined  the  eouditions  of  safety 
in  transportation,  and  to  a  sufficient  extent  for  practical  puq>oses  the  conditions  of 
safety  in  keeping  them  through  tho  summer,  and  finally  the  best  mode  of  manipula- 
tion to  secnro  complete  fecundation. 

As  to  the  conditions  of  keeping  salmon  in  safety  throu^jh  the  summer,  my  conclusions 
may  bo  briolly  stated  thus:  fc^almon  will  live  in  perfect  health  in  common  river,  pond, 
or  brook  water,  provided  that  there  bo  sufficient  change  to  prevent  stagnation  ;  that 
the  depth  be  not  less  than  four  feet,  and  that  they  bo  not  too  much  crowded ;  that  tho 
b(»ti(nn  be  not  newly  submerged;  that  tho  Avater  be  not  too  transparent;  and,  in  tho 
ease  (»f  a  brook,  that  there  bo  not  a  largo  percentage  of  water  from  springs  in  tlie  im- 
mediate vicinity.  1  have  no  doubt  that  some  of  the  salmon  that  died  in  the  pond  died 
from  injuries  received  in  cai)ture  and  transportation. 

Aceording  to  the  report  of  the  fish-commissioners  of  California  the 
an  a  of  inland  bays  and  fresh-water  lakes  in  that  State,  adapted  t<3  lish- 
cultuie,  exeeeds  six  hundred  and  fifty  square  miles.  In  addition,  nearly 
one  hundred  streams  from  the  coast-range  of  the  western  slope  empty 
into  the  Pacific,  and  several  hundred  water-courses  unite  in  the  Sacra- 
mento and  San  Joaquin  Ilivers.  The  whole  forms  a  most  remarkable 
water-surface,  and,  when  properly  stocked  with  fish,  will  be  a  source  of 
revenue  to  the  State  ranking  next  to  Its  agricultural  and  mineral  re- 
sources. 
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lu  the  course  of  a  valuable  paper  on  sbacl-culture,rea(l  by^Mr.  William 
Clilt,  the  followiug  passages  occur: 

"NVo  Imvo  learned  almost  all  that  we  know  of  the  natural  liidtoi-y  of  tbis  tish  since  its 
artificial  pn>pagation  was  undertaken  at  lladley  Fallw  in  1^:^)7.     Many  of  the  erroneoiu 
opinionH  held  hy  old  lislienncu  upon  the  rivers  have  been  dissipatcd,'^aud  certain  faclj 
are  well  establiHlied,  thoujLjh  much  yet  remains  to  bo  learned.     It  is  now  known  tLat 
the  life  of  the  shad,  instead  of  being  limited  to  one  year,  extoudH  to  live,  and  probably 
to  ten  ortwelv*^  years ;  that  the  "ehieken-shad,"  as  tJiey  are  called  among  1  be  ]>oiind-li!ih' 
enneu,  iiistea<l  of  heinjj  a  flistinct  species  ai-e  tlie  yearlinp*  of  tha  pycrntabUiif ;  thatth^ 
males  are  ripe  at  a  yl^ar  old,  and  come  into  the  rivers,  led  hy  the  Hexnal  instinct,  wLilf 
the  females  an;  not  fecund  until  the  second  year,  when  ihey  mako  their  ap]H'aranc'Cj'> 
small-sized  shad;    that  they  reach  a  merchantable  size,  «)r  a  weight  of  aliont  four 
pounds,  in  three  years;  thatatthis^ige  thoyhavt^  s])awn  in  the  ovaries  of  three  distinci 
sizes  plainly  api>arent,  and  the  microscope  n^veals  others  still  suuiller  in  n»servo;  thai 
only  the  larger  eggs,  or  about  one-third  of  those  visible,  arc  Mpawned,  while  thost* 
that  remain  are  the  cro^sfor  the  two  succeeding  yeai*s;  that  the  spawu  of  a  fuU-groTrn 
shad,  the  ovaries  woighmg  thirteen  ounces,  is  about  70,000  in  one  season.     »»     *    •    • 
I  had  the  plei'suro  of  witnessing  the  process  of  taking  the  spawn  and  batching  it,  ai* 
it  was  x>erfonued  l)yMr.  JSmith  at  lladley  Falls  the  past  season.     The  seines  are  drairD 
only  at  night,  and  there  are  three  hauls  made  between  8  and  1'2  o'clo<!k,  at  inten'als 
of  almost  an  hour,  because  it  is  found  that  no  ripe  shad  arc  taken  "by  day.    From  om 
to  two  hun<lz*ed  lish  were  taken  at  each  haul,  the  female  iisb  ineix^asing  with  the  latf- 
ucss  of  the  hour.    As  soon  as  the  shad  were  hauled  to  the  slioro  they  were  takeu  in 
large  baskets  to  the  pan,  where  they  were  stripped.    Two'men  held  the  fisli  0Te^th^ 
pan  while  Mr.  »Smith  stripped  the  most  of  them  in  less  than  a  niluute  each.    Some  of 
tho  males  wei-o  not  ripe  and  were  not  stripped  at  all.    As  fast  as  they  were  llnidheil 
they  were  thrown  into  the  pan  and  sold  to  imcksters  whoso  wagons  were  waiting  fnr 
them.    The  fishing  had  ceased  at  all  tho  places  Inflow,  and  tho  spawucrs  were  vcrr 
plenty.    The  milt  was  brought  into  contact  with  tho  spawn  by  gentle  stirring  fi'iil 
the  hand,  and  the  contact  of  the  two  was  so  instantfineous,  after*tlio  emission  fromtbe 
parent  lish,  that  few  eggs  could  escape  impregnation.    Tho  eggs  swell  immediately 
after  impregnation  from  D.lOOto  13.100  of  an  inch"  in  diameter,  nearly  doubling  their  bolk 
in  the  vessel.    Am)ther  very  curious  fact  is  the  sudden  sinking  of  the  temix^ratnie  of 
tho  water  about  UH  in  which  the  eggs  are  suspended.    After  the  eggs  have  remaiiwd 
a  half  hour  or  more  in  tho  pans  they  are  carefully  washed  and  placed  in  the  hatchlDg- 
boxes,  which  are  suspended  in  long  rows  from  a"  boom  fastened  aci-oss  the  current  of 
tho  river. 

Little  lias  been  accoinplisbed  in  the  way  of  tbo  artificial  propaga- 
tion of  salmon.  Of  the  first  fry  introduced  in  the  Merrima<2k  Ki  ver,  New 
Uampshire,  no  returns  have  been  realized.  The  salmon  bavo  been  seen 
and  caught  going  to  sea,  but  none  have  retumi'd.  Salmon  were  caaght, 
however,  in  the  spring  of  1871,  at  Holyoke,  and  at  Saybrook,  the  mouth 
of  the  Connecticut  Iliver,  showing  that  the  fry  introduced  in  tho  river 
in  18G9  were  attempting  to  return.  Tho.se  in  the  Merrimack  have  never 
returned,  owing  to  the  inefficient  fish-ways  at  Lawrence  and  at  Lowell. 

In  a  paper  read  before  the  meeting  on  the  subject  of  land-locked 
salmon,  Mr.  U.  F.  I>owles  states  that  in  cxternid  appeaninco 
land-locked  salmon  closely  resembles  the  sea-salmon,  except  iu  size. 
In  anatomicijl  structure  they  are  said  to  be  identical.  The  eggs  are 
the  same  size,  and  the  young  fry  are  almost  precisely  like  those  of 
migrating  salmon.  Between  the  fry  of  a  few  months  old  of  tho  two  spe- 
cies there  is  scarcely  any  peiceptible  dilfcrence.  It  has  the  jet  black 
spots  of  the  true  salmon  on  its  gill-covers.  It  also  has  tho  recurved 
conical  tusk  on  the  lower  jaw,  peculiar  to  the  true  salmon.  It  ascends 
the  streams  at  night,  autl  its  i)eriod  of  spawning  is  short,  like  the  trae 
salmon.  Tlie  color  of  the  flesli  is  the  delicate^  pink  of  the  salmon,  per- 
haps a  few  sluwles  lighter,  but  it  has  not  the  white  curds  between  the 
muscles,  as  in  scfi-salmon.  The  weight  of  huui-locked  salmon  varies  with 
the  dill'erent  localities  where  they  anr  found,  and,  what  is  somewhat  sin- 
gular, the  largest  fish  are  sometimes  met  with  in  tho  smallest  lal 
Thus  the  Sebago  salmon  now  average  iu  weight  five  pounds  to  the  m; 
and  three  to  tho  females,  but  larger  ones  are  sometimes  taken.    ' 
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largest  on  record  is  seventeen  and  a  half  pounds.  The  fish  from  Reed's 
Lake  wei^h  from  ten  to  twelve  pounds,  while  those  from  the  Schoodic 
Lakes,  which  are  much  the  larger  range  of  waters,  average  one  and  one- 
half  i)ounds,  and  an  eleven-pound  Schoodic  salmon  iff  the  largest  on 
record. 

]\Ir.  Liviufi^ston  Stone  read  an  elaborate  paper  on  the  subject  of  trout- 
culture.  While  speaking  of  the  treatment  of  young  fry,  he  thus  alludes 
to  the  causes  of  loss  among  them : 

There  is  no  inherent  cause  of  de«ith  in  the  yonng  fr>'  wliicli  cannot  be  removed. 
Some  Avill  die,  say  5  per  cent.,  though  it  ought  to  be  less  than  this,  of  -weak  constitu-''. 
t  ions.  They  are  bom  into  the  world  so  weakly-constituted  that  they  cannot  stand  the 
^vwir  and  tear  of  life,  and  must  die,  I  admit,  therefore,  that  there  may,  perhaps,  be  5 
])er  cent,  of  these  luiavoidable  deaths;  but  that  the  rest  come  into  being  already 
<loomed  to  premature  death,  or  that  young  trout  have  any  mysterious  or  peculiar  in- 
herent cause  of  death  in  them,  jvuy  more  than  young  calves,  or  pigs,  or  chickens,  I  do 
not  believe.  In  the  present  state  of  information  in  the  art,  young  trout-fry  may  be  more 
liable  to  accidents  tlian  other  young  domesticated  creatures,  and  it  may  bo  more  diffi- 
cult to  guard  against  their  diseases ;  but  this  is  another  thing.  Careless  breeding 
may,  and  carclcss  hatching  cortainly  will,  produce  a  progeny  of  young  trout  of  which 
10<)  per  cent,  will  die ;  but  this  is  also  another  thing. 

Careful  breeding  and  hatching  will  produce  trout  which  are  just  as  likely  to  live,  in 
my  opinion,  as  the  same  number  of  lambs  or  chickens;  and  if  the  young  fry  die  it  is 
not  because  of  any  mysterious  disease,  or  innate  cause  peculiar  to  them  because  they 
are  trout ;  but  it  is  because  they  were  kiUed  by  external  causes,  just  as  lambs  or  chick- 
ens are  killed  by  storms,  or  by  parasites,  or  from  starvation  or  |wison.  It  is  true  that 
they  are  killed  "from  ignorance  of  their  wants,  and  not  from  willful  neglect,  but  it  ia 
the  same  thing  abstractly  ;'  the  cause  of  death  is  external  and  removable,  and  not  in- 
nate or  necessary.  Their  wants  are  peculiar,  of  course,  and  more  occult  and  intangi- 
ble than  those  of  pigs  and  colts,  and  to  a  beginner  it  will  sometimes  seem  as  if  they 
died  when  nothing  ailed  them.  But  if  they  were  as  large  as  pigs  and  colts,  and  could 
be  studied  as  easily,  I  do  not  think  their  wants  would  bo  found  to  be  any  more  mys- 
terious or  peculiar;  and  if  the  causes  of  disease  could  be  magnified  so  as  to  be  ob- 
served and  studied  clearly,  I  think  that  no  more  trout  would  die  whennotliing  was  the 
matter  with  thcni. 

I  am  furthermore  convinced  that  study  and  experience  will  eventually  clear  up  this 
subject,  notwithstanding  the  difficulties  which  surround  it,  and  that  at  some  time  it  wiU 
be  known  how  to  raise  trout,  and  make  them  live,  as  well  as  it  is  known  how  to  raise 
eliickens  and  turkeys. 

The  writer  then  states  that  since  he  has  used  charcoal  troughs  and 
tanks  altogether,  deaths  among  the  young  trout  have  been^  among  some 
lots,  rare  occurrences,  and  in  general  have  been  no  more  frequent,  over 
the  5  per  cent,  weak  ones,*  than  among  the  yearlings  and  breeders.  In 
one  charcoal  trough  in  particular,  containing  over  five  thousand  fry, 
there  was,  in  the  season  of  1870,  less  than  IJ  per  cent,  of  deaths,  from 
all  causes,  in  three  months.  It  was  the  6an\e  in  the  year  1871.  In  one 
box  of  a  thousand  he  did  not  take  out  ten  dead  ones  in  three  months. 
This  is  attributable,  in  a  great  measure,  to  the  use  of  charcoal  in  hatch- 
ing; but  it  confirms  the  theory  that  the  causes  of  death  can  bo  removed. 

A  brief  article  on  the  subject  of  rearing  minks  was  read  before  the 
association.  The  busings  can  be  made  quite  profitable,  as  it  is  a  well- 
known  fact  that  they  breed  rapidly.  All  that  is  needed  is  a  constant- 
flowing  spring,  with  a  small  plot  of  ground.  To  pi-epare  the  yard  for 
occupancy  necessitates  but  a  small  outlay  of  money,  and  the  subsequent 
expense  of  raising  is  nominal.  At  the  age  of  from  five  to  seven  months 
the  minks  are  worth  from  five  to  eight  dollars  each  for  their  skins.  The 
following  account  of  Mr.  Henry  Eessigue's  experience  in  the  rearing  of 
minks  in  Oneida  County,  New  York,  is  quoted : 

lie  commenced  the  raising  of  minks  in  1867,  having  caught  a  female  mink  with 
younj;.  Since  that  time  ho  has  raised  over  one  hundred,  lie  sells  them  for  hreed- 
iug  at  §30  a  pair,  including  box,  and  they  can  be  forwarded  by  express  to  any  part  of 
the  country.  The  i)en  in  which  he  keeps  jthem  consists  of  an  open  yard,  CO  feet 
s<iuare,  surrounded  by  a  common  board  fence,  G  feet  high,  the  cap-board  projecting 
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imvard  10  inches  to  jn'cvi'iit  liis  stock  from  rliiiibing  out.  Tlic  following  is  the  man- 
iici*  (tl"  pvr**, Hiring  it  yard  for  a  sinjjjlo  i»air.  tho  size  to  bo  I'i  by  14  foct :  Haviuj^  u:arkt*il 
(^'iV  tbtr  j;r<>iiii(lio  bt-  oecn]/u*«l,  a  trciuli  tf  inches  deop  aiul  \7>  inclieswidc  is*  tin*;  around 
ib<'  viol,  riiit  Imanls  an*  biid  on  the  bottom  of  tho  trt^nch  so  ns  to  entirely  eovtrit. 
and  ixists  are  sot  otitsido  the  trench.  The  lii-st  board  of  the  fence  is  nailed  base-lMtanl 
ii\}\v  on  tlio  inner  side  of  tlie  lu^-ts,  uith  the  edjDjc  on  tlie  liat  boai'd  at  the  bottoaiof 
Tht^ri  nch.  The  tnnch  may  now  be.  lUIi-d  with  dirtaiidthe  fem-c  comidrtcd,  iMninliiiL: 
up  and  down.  Tli«'  capdxjard  shoidd  be  thorouj^ldy  stayed  outride  and  lop.  ilore 
yard-room  can  be  abided  as  nerdt'd.  To  prevent  tlie  mink  I'njm  esc:i])inp;ljy  the  stivjun. 
wlivri'  it  I'nii^rsor  leaves  tlie  yard,  plan-  ji  ^ofMlly  quantity  of  stones  about  the  Ki/f  ei 
heii  and  ;cn<jse  es;;;s  at  the  iidet  and  outlet  of  the  stream. 

j.lr.  IJessipK^  states  that  he  has  not  expended  ^lir>  in  the  iniroliase  of  food  in  liw 
years.  Any  refuse  of  fresli  meat  is  .just  what  they  want,  and  i«  oiiually  a8;;oo(la> 
that  wbii  h  would  cost  more.  Fresli  Jish  is  also  a  ;jjoodfood,  and  f^eonis  to  lu»  v,'v\\  rt-I- 
i.slied  by  them.  The  male  and  female  are  left  to^^ether  from  tlK*  1st  to  llie*2i'thof 
IMareh,  v.iien  thry  are  ^•ei)arated  by  ]dacin<jj  the  male  in  tho  a(!}oinin^  yanl.  lU' 
yonn^  should  bi*  adlowed  to  remain  with  the  mother.  Theyonn^  should  be  fed  breai! 
aiid  niilk  •'eciisimially  as  a  i-elief  to  the  mother.  Minks  require  iiardly  any  atteiitinu 
bey<md  that  of  food,  as  they  seem  to  have  no  enemies  from  which  tlioy* cannot  pn'trit 
then>selv«'s,  are  entirely  fn'e  from  disease,  and  not  lijibh*  to  accident. 

The  >'c\v  York  Htiitc  Dairymen's  Association  and  Board  of  Tratle 
assoinbk'd  at  their  trade-rooms  at  Little  Falls  on  July  10,  1871,  for  tbr 
pur[)os(»  of  t'ormally  opening  tlic  same.  The  meeting  was  well  attende«l. 
and  much  intereijt  a\  as  manifested  in  its  proceedings.  Mr.  X.  A.  Willanl, 
president  of  the  association,  delivered  the  opening  address.  In  alludiug 
to  the  vast  interests- involved  in  the  subject  upon  whicli  lie  liad  been 
called  to  address  those  present,  he  stated  that  American  dairying  repre- 
sents a  capital  of  mon^  than  $1,000,000,000.    The  cheese-prodiict  lasi 


inlinc'Sts  of  Herkimer  County  he  said : 

iierkimer  County  has  a  ivc<|i'<l  and  history  in  eonnodioii  with  the  dairy  of  KJini 
]iromineiiee,  to  say  the  leaM.  It  was  npouthesi*  bhurk-slatc  ImIIh  that  American  da  in- 
i:!;:  iiist  t'»oli  i'.s  ri-ie.  U  was  here  the  problem  was  s<dv«*d  that  the  dairy  could  I* 
c'ondueted  Kueeessfully  as  a  specialty,  and  that  as  a  specialty  it  could  ooi>e  ill  itsjircn- 
niary  resnlis  v»ith  any  of  the  other  agricultural  interests  of  the  ^^lato.  I{rrkiuicri^ 
tiie  oldest  dairyinj;  <listi'iet  in  America.  I  knew  the  man  in  his  old  a«xo  who  iinst  begs:! 
tlairying  in  Iierkimer.  He  is  said  to  have  e.onu^  into  the"  county  on  foot  from  Nfv 
Kntrhiud.  nearly  eii^hty  years  aj^o.  lb*  was  rich  in  health  and  Ktvength.  fie  is  eaidt*' 
liave  bad  bat  ei«;ht  shilliujxs  in  his  pocket,  an  ax  upon  his  shoulder,  and  two  strnnc 
ann-i  io  swi!!'j:  it.  Nearly  tlu»  whole  country  was  then  a  ilenso  foroKt.  ^  *  *  -r  • 
If  you  cut  Ibikinjer  County  in  two,  and  se]>arate  the  northern  half  ns  a  wihlomeswl'j 
reax'in  of  iis  foiists,  yun  will  lind  tlie  area  of  (ndtivated  laml  in  llcrkinier  to  bf^tlu 
suialli  -i  of  any  lonnty  in  the  State,  and  yet  with  less  land  and  a  smaller  niimborof 
eo\v<.  it  pi't-!li;ees  double  the  <lairy-^>roducts  of  any  county  in  tho  State.  I  know  of  &' 
iV'ilon.  V. !n'!lier  in  this  country  or  ni  Kuro]M*,  where  the  averajxo  make  of  rhoesepii 
vow  lias  bei.-n  so  lar^^e.  '['he  lar^rest  fpiantity  of  cheese  reconbnl,  amoimtin^j  to  nearlj 
:mm)  pounils  ]-er  0(»w.  was  made  in  Herkimer  I)y  a  well-known  Herkimer  County  dairr- 
m.iii. 

As  tv>  liie  importance  of  this  association,  and  the  necessity  lor  its  or 

ganization,  ^Ir.  Willard  said: 

it  has  be.'U  abundantly  inoved,  whenever  the  experiment  has  been  Irieil.  tlifltan 
111 -rani/ed  .system  of  marketing  is  not  only  a  benefit  to  the  piodnecr  hut  totliewt)- 
due*  -tiealir.  When  j;;o«ids  are  scattered  over  the  country  it  rerjuircF*  iiiiiaousc  labon'E 
ihe  ]«:irt  of  (!*  alei-s  io  buut  U])  and  pet  supplies  together.  It  is  also  ipiite  «>xpeQ^ivc- 
iioi  uniy  t:-.ki;i:^  time,  which  is  valuable,  but  necessitating  an  outlay  for  huTse-liiK 
and  nihi.'r  travvliisic  exptmses,  which,  in  tho  agpfrej^ate,  durinj;  a  J>c*a.sou,  amoimts  tos 
Very  lar;;e  sum.  all  of  which  tiie  ilcaler  must  either  lose  lixmi  liis  legitimate  pivlit*.^ 
f:ike  ii'.u  (if  the  fariHcrs'  earninjcs  by  purchasing  at  so  much  below  the  aotiial  inorfccfi 
vabu'  «»i  the  jirlieb'  for  Side.  Suppose  a  farmer  has  live  tubs  of  butter,  ora  fewhoD- 
ilivd  ponmls  oi  eheese.  ready  for  market.  The  dealer  makes  a  journey  to  the  pren 
'id  buys  the  goods.    His  time  is  very  much  more  valuable  than  that  of  the  fan 
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;.i.i!  ill-  ;;::n:il  r:;|>oii:-«*  of  tliojoiinu-y  (t^ay  J^IO,  ami  iK'rliai«>;  iiioie,)  i!n:st  Lc  met  somo- 
V.  l:rn'.  \('iilj-i-  till'  faniKTUor  tlio  <lojiliT  can  jillWrd  to  1(ks<'  this  Him.  1\  is  a  waste  of 
'ill..  ;i::il  ;;  i::<ir>s  i'\i)rinlitir.v  ot  iiu>iK\v,  ivsultiuji;  iioiix  11  wiou^  s>-sU*m  of  markol- 
i;.  '.  :  J"  r  ii  iln'  liioiir.ci-;"  uiiil  iloalei*  a^n  c  loiiiLCt  on  a  ci-rrain  day  at  koujc*  convenient 
i:.:,i;.t  ;-,u)iiit.  ;i  lar;;o  amount  oi'  j^onJs  can  be  examined  in  a  brief  tinu^  and  at  mini- 
.:.!..:'.  t\iiii!?ic.  IJiit  this  is  not  the  only  advantage.  Theixi  is  a  constant  change  goin,*^ 
«»;i  ii!  i!.r  I'll  a:  :iiailiri.N  of  the  \vf»ild  ;  th*?  i)nco  may  be  u^)  this  week  and  down  tlie 
in  XI.  Wiien  i^uuds  are  scattered  over  the  country  in  separate  lots  it  takes  too  much 
iii.<  !«•  Liaihir  iheni  together,  and  hence  tho  dealer  must  run  larger  risks  or  must 
i:!:ii,i' ;•  iiinral  iiKir«^in  on  Jiis  inie«'s  to  eovt*i' any  i)rosi)ectivo  h)ss  oii  aiM-onnt  of  the 
d.l::y  \:i  ;;ei!!::::  to  ihe  city  to  meet  pivsent  demands  and  present  prices.  If  the  deaU^r 
I  an  iii('«t  the  proihict-r  at  tlie  railroad-dejiot,  and  imrchawi  his  goods  and  shii)  tliem  at 
1  n«  ■.,  J.e  l«::i.ws  to  a  certainty  when  they  will  arrive  at  their  destination,  and  thus  he 
leuiu  e-.  iii->i  ri-^ks.  Audit  is  veiy  important  to  the  farmer  that  these  risks  be  reduced 
to  i-lir  I  >\v»'>t  po>sil)le  i)oint,  for  heavy  iosst'S  on  the  jiart  of  the  dialer  always  re-act 
ii{-  ii  ill"  ))rodr.<er,  making  iliill  marKc'ts  and  de]>ii'«.Nion  in  lmsiiies»;.  li  is  right  and 
nuns  r  that  dealei-s  b«>  ]iaitl  lilierally  for  their  8cr\  ices,  for  the  risk  of  their  ca}iita1)  and 
loi-  tl.i  ir  hl.iil  in  handling  produce,  and  what  ^ve  se»'k  by  a  icniral  juarket  is  not  to 
(lo:»i  \\f  tln'uiof  their  jiif^t  compensation,  but  to  cut  oil* useless e\])ensf,  and  make  busi- 
i.(  -  iiioie  ^af••  ami  ]>n)ritable  to  lioth  ])arties.  Again,  a  central  market  stimulates  to 
li-  t.r  ])ro(i::ction  and  morei>ennanent  im])rovement.  'J'here  is  many  a  fanner  and  fac- 
».■:  \-ii:i»!  v.lu)  liMS  no  adeipiate  idea  of  the  relative  (pmlitj'  of  hisgooils  until  they  are 
^ri  -,«l.-  i'V  siile  with  those  that  an;  belter,  and  where  they  can  be  fully  tested'  ami 
.  i  :  'I'M I'd.  Ai  a  Central  market  you  meet  with  numerous  exj^erta.  and  the  judgment 
if  «:iiivniii  ;.er>ons  gives  more  satisfaction,  and  gives  greater  weighi  than  that  of  one 
)>rrNi)ii,  wiio-e  opinion  is  often  suspected  of  l)eing  warped  or  biased,  ]>eihai)s  for  pri- 
vate ends.  'J'hen  at  a  regular  central  market  theiv  is  always  a  community  of  interest.s, 
a  spii'ad  of  inielligence,  not  only  as  to  market  values  but  as  to  ]»rodiH-tion  and  mauu- 
lactuje.  which  are  of  verj'  gi'cat  imi>ortanco  to  tho  producer's  interco". 

Other  short  addresses  were  delivered,  after  which  tlic  as*ociatioii  ad- 
jonriR-d  to  the  Ist  of  January,  1872,  tho  time  agreed  ai)ou  for  the  first 
annual  meeting  of  the  association.  The  attendance  at  this  meeting  was 
hirgo,  and  inchidedsome  of  the  most  prominent  and  successful  dairymen 
in  t  hc^  State.  Mr.  Willard,  in  his  opening  address,  stated  that  the  exports 
ol  cluH^si*.  during  the  past  year,  were  the  largest  ever  made.  According 
to  liu  oliieial  returns  of  the  custom-house,  our  exports  from  January 
1  to  l)(»cember  24,  1871,  amounted  to  07,530,000  })ounds,  and  ibr  the 
s:!iji'.*  lime  in  1870,01,451,500  pounds,  showing  an  increase  in  one  year 
{  1  (1,078,500  ])ounds.  In  1870  our  exports  of  butter  amounted  only  to 
I ,  ;:!  1,'JOO  pounds;  1871,8,519,700  pounds, an  increase  of  0,125,505  pounds. 

I'Uv  sj)eaker  alluded  to  the  low  price  of  cheese  duiing  the  past  year, 
:ii!(l  said  that  the  decline  wa«  not  caused  by  an  excessive  supply,  but 
v,r,s  tl>(»  r(\sult  of  an  inellicient  system  of  marketing.  He  stated  that 
tln'ii*  was  scarcely  a  factory  within  his  knowledge  i)rovided  with  room 
MiflKiont  to  ke4:'])  the  hot-weather  cheese,    lie  said : 

Tlie  fa«t<  ries  push  forward  immense  quantities  of  cheese  in  July  and  August,  n«>t 
i.iil  >  from  ihe  fear  that  it  "will  lose  lluvor  at  the  factory,  but  because  the^^  is  no  room 
I  »  hold  it.  The  local  dealer  who  buys  is  iu  a  hun*y  to  be  rid  of  it  for  fear  of  losses  in 
lii.t  V.  rath'-r.  Tin'  shii)|)er  is  also  afraid  of  it  for  the  same  reason,  and  every  tme  who 
IuuhIKs  t  Ii;m\;m  in  hot  weather  is  in  hot  haste  to  shift  responsibility  an<l  risk  upon 
'  oiiii'  otht'p  ;:-.!:« luldei's  than  his  own.  1  cauuot  see  bow  it  is  possible  to  sustain  prices 
mulir  .iinh  a  c.n'dition  of  things.  It  is  a  forced  sale  from  beginning  to  end,  and  the 
la\\  x>f  fivced  siiles  is  that  realvalues  cannot  bo  realized.  The  remedy,  it  is  obvious, 
]\r.^  in  additional  curing-houses  at  tho  factory,  so  constructed  that  cheese  may  be  hehl 
:\\:]\i  time  !o  time  m<  desired. 

!■  i;.  bc-lii'ved  1  y  many  that  the  dairymen  of  the  East  are  to  get  relief  by  the  aban- 
ti..in:n'i!t  of  <l.;i\ yingin  (he  West,  tben'by  reducing  the  general  make  of  cheese.  I  do 
not  iliink  we  <;m  look  for  .luy  pennanent  bonelit  in  this  direction.  The  busim's.^  will 
be  «ievil«ii)eii  •ro!M  yi-iw  {oyear  iuucw  localities,  where  lands  are  ad.'x]itcd  to  the  dairy. 
Y(Mi  cannot  roin  :n.  4-  the  West  that  more  money  is  to  W,  made  in  iKuk  or  grain-raising 


ir|)roducing 
dairy  goods;  that  is  not  the  matter;  but  v.e  lack  euterxuise  in  uiK^niu^  nx)  the  homo 
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market,  and  in  Bii]»i)lyiup  tho  kinds  and  qualities  of  clicesc  ilcsircd  l»y  our  people, 
And  then,  a<:;ain,  v>v.  ilorsist  in  that  niis«?rablc  stupitlity  of  forcing  forwsuil  our  goinli 
-Nvhou  thei-e  is  most  risk  in  liandliufi:,  and  -when  thej'  canuot  l)o  taken  except  at  a  bcaxT 
niarmn  to  cover  heavy  losses.  The  fact  lias  hecomo  notorious  that  America  iurmshi?s 
no  old  cheese.  There  is  a  <lomand  for  «;ood  old  cheese  at  high  prices,  but  it  ciumot  ?«e 
had  at  any  i)rice. 

Mr.  Leander  AVethercll  read  a  very  elabomte  essay  on  the  sabject  of 
"Dairy  stock  aud  forage  therefor/'  He  speaks  very  highly  of  the 
Uolstein  or,  as  they  arc  called  bj-  some,  "  Dutch  ^  breed  of  cattle,  and 
says  they  are  coming  into  high  favor  among  dairymen  in  tho  United 
States  ft)r  cheese  making.  He  cites  as  an  illustration  of  their  good  qual- 
ities as  milkers  the  herd  of  Mr.  G.  S.  Miller,  of  Peterborough,  Madison 
Comity.  In  1870  these  cows  gave  nearly  seven  and  three-fourth  times 
their  own  weight  in  milk  5  in  1871,  about  seven  and  one-fifth  times, 
showing  an  average  in  two  years  of  about  seveu  and  one- half  times.  On 
the  subject  of  breeding  for  the  dairy  or  the  shambles  Mr.  Wethereii 
gives  the  following  points  for  the  bull: 

Special  regard  should  always  he  had  to  the  outline  stnictuFO  or  good  points  ot  ti:^ 
hull;  ho  should  have  a  small,  well-set  hea<l,  rounded  ril^s,  straight  legs,  smallljo!^ 
and  sound  internal  organs.  The  following  are  ilec^iued  the  h<;8t  x)oiiit8  in  a  Shortlwn. 
hull:  a  short  and  moderately  small  head,  with  tapering  muzzle  and  broad  forehead, 
funiished  with  short,  waxy,  curved,  graceful  looking  horns;  bright  yet  niild^loKc 
eyes,  placed  in  prominent  orbits;  <lilated  nostrils  and  flesh-colored uose,  and  lon^.tloa 


Tho  fore  legs  should  be  short,  muscular  above  the  knee,  and.slender  below  it;  thohifri 
legs  should  be  slender  to  the  liock,  and  thence  increase  in  thickness  to  the  buttock 
which  should  bo  well  devtfloped.  Tho  carcass  should  he  well  roondcd  on  each i^- 
but  level  on  tho  back  and  tho  belly.  There  should  he  no  hollows  between  the  shonl- 
ders  and  the  ribs,  aud  the  line  from  the  highest  part  of  tho  shoulder  to  the  insenia 
of  the  tail  should  be  a  i)erft>ct  level.  The  flank  should  he  full,  tho  loins  broad,  andifae 
tail  finely  formed  and  slender.  The  skin  is  a  prime  point;  it  must  bo  covered vir^ 
hair  with  a  roan  or  other  fashionable  color,  and  coumianicate  to  the  touch  of  the  ham 
of  the  experienced  feeler  a  ])e(*uliar  sensation  which  it  is  impossible  to  dcscribCiyeta 
Ijoint  that  seldom  if  ever  misleads  tho  cxi)crienccd  "handler." 

In  the  course  of  a  paper  read  by  Mr.  L.  D.  Arnold  on  the  subjects 
"The  future  of  dairy  husbandry,"  the  following  passages  occur: 

At  the  constant  rateVif  increascof  population  in  the  United  States, the  year  1900  Trii; 
find  us  with  100,000,n(K)  inhabitants.  If  we  continue  to  consume  cheese  at  no  grnii^' 
rate  than  at  present,  it  will  require  two  and  a  half  times  the  quantity  we  now  con 
or  450,000,0<X)  ])ounds,  to  supply  the  annual  home  consumption  of  that  day.  Tho  ru*,- 
ping  demand  must  also  increase.  Nothing  hut  a  war  with  Ku^laud  can  prevent  & 
The  English  are  a  cluH'se-eating  people.  They  are  now  using  ten  x>ounds  per  hoc 
]>er  annum,  or  ni<»ro  than  twice  as  much  as  Ave  do.  Xor  is  that  rate  of  consul  ° 
likely  to  be  abated.  Tho  strong  necessity  felt  by  the  laboring  classes,  and. cap 
by  the  English  i)eople,  for  animal  food,  miist  be  supplied  in  some  way ;  aud  it  can  Ite  < 


tho  cheapest  and  best  animal  food  for  laboring  people.    Besides  this,  tho  habits  of  tb 
English  nation  are  very  stable,  and  are  not  likely  to  be  very  easily  clianged.    We' 
satrly  assume,  then,  that  tlioy  will  cent  nine  to  use  cheese  no  less  freely  than  atpif 


,  lucrcaso  of  six 

pounds  a  year  to  supply  the  incx"casinghome  coHsumption.  With  a  steady  improt  v^ 
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in  tho  average  quality  of  cheese,  the  rate  of  consumption  will,  doubtless,  also  improve; 
so  that,  with  the  iucreasccl  export  demand,  the  year  1900  will  call  upon  us  for  an 
amount  of  cheese  not  much  less  than  a  billion  pounds.  It  must  at  any  rate  require 
a  larger  expansion  of  tlie  cheese-dairying  interests  of  the  country  to  meet  the  wants 
t>f  that  year.  Then  there  is  our  butter-interest,  larger  still.  Wo  export  but  little  but- 
ter, but  we  oonsimie  about  three  and  a  half  times  as  much  as  we  do  of  cheese.  Onr 
consumption  varies  from  13  to  17  pounds  j^er  head  per  annum.  We  are  now  usin^  IG 
lK)unds  a  head.  With  an  average  of  15  pounds  to  the  inhabitant,  the  hundred  millions 
who  are  to  occui)y  our  places  in  1900  will  require  a  billion  and  a  half  pounds  for  their 
yearly  use.  »  »  «  ♦  i  have  often  heard  dairymen  predict  a  high  reward  for  dairy- 
j>rotlucL8  in  tho  future,  especially  for  cheese,  because  the  demand  wa»  outrunning  the 
limited  capacity  of  the  dairy-districts  of  the  country;  while  others  believe  its  capacity 
large  enough  for  any  productive  demand.  The  State  of  New  York  is  probably  more 
exclusively  devoted  to  dairying  than  any  other  State  in  tho  Union,  and  yet  by  many 
of  her  own  citizens  a  small  share  of  the  State  only  is  accredited  as  good  dairy-land. 

In  an  essay  read  by  Mr.  Hiram  Walker,  on  the  subject  of  the  dairy- 
ing interests  of  Oswego  County,  the  writer  states  that  it  is  but  nine 
year3  since  the  first  cheese-factory  was  erected  in  that  county,  while 
to-day  there  are  fifty  factories  in  operation,  receiving  the  milk  of  from 
200  to  800  cows  each.  In  the  town  of  Mexico  there  are  five  factories 
which  work  the  milk  of  2,200  cows.  The  past  season  one  of  these  fac- 
tories (Davis  Union)  made  over  200,000  pounds  of  cheese.  The  num- 
ber of  cows  in  the  county  has  increased  from  10,000  thirty  years  ago 
to  over  30,000  at  present.  He  estimates  that  each  cow  represents,  in 
herself,  in  land  for  beeping,  in  factories,  and  in  all  implements  and  fix- 
tures for  marketing  butter  and  cheese,  a  capital  of  $300.  This  shows  a 
capital  of  $9,000,000  invested  in  dairy-agriculture  in  the  county.  The 
average  make  of  cheese  per  cow  does  not  exceed  350  pounds  in  a  sea- 
son. Some  dairies  make  over  50  pounds  of  butter  per  cow,  beside 
cheese.  At  the  factories  200  x>oands  of  butter  per  cow  is  a  good  aver- 
ago  for  butter-dairies. 

The  report  contains  the  papers  read  and  the  various  discussions  which 
occurred  at  the  monthly  meetings  of  the  Central  Kew  York  Farmers' 
Club.  Many  subjects  of  great  interest  to  the  farmer,  dairyman,  and 
horticulturist  were  ably  discussed  at  these  pieetings,  out  the  limited 
space  allowed  for  these,  reviews  forbids  a  further  notice  of  the  work, 

SOUTH  CAHOLIKA. 

The  proceedings  of  the  annual  convention  of  the  South  Carolina  Agri- 
cultural and  Medianical  Society, for  the  year  1872  are  published  in  a 
small  pamphlet  of  about  60  or  70  pages.  The  pamphlet  contains  a  list 
of  the  premiums  awarded  at  the  la^t  annual  fair,  statements  relating  to 
the  financial  condition  of  the  association,  address  of  the  president,  an 
essay  on  "  Plantation  economy,''  by  Mr.  D.  Wyatt  Aiken,  secretary  of 
the  society,  mode  of  cultivating  the  crops  on  which  premiums  were 
awarded,  and  other  facts  of  interest  to  the  agriculturists  of  this  State. 

The  treasurer's  report  shows  that  the  income  from  the  last  fair  was 
$5,578.35.  Of  this  amount  $4,410.91  was  paid  for  expenses  of  the  fair, 
and  $800.G5  for  improvements  on  the  fair-grounds.  Thus  fai  the  income 
of  the  society  has  been  derived  exclusively  from  its  fairs,  and  it  is  to  be 
regretted  that  this  income  has  not  been  sufficient  to  keep  it  I'ree  from 
debt.  In  his  address  delivered  before  the  society,  President  Hagood 
urges  the  propriety  of  applying  to  the  legislature  for  aid.  He  says 
that  South  Carolina  is  probably  more  exclusively  agricultural  in  the 
pursuits  of  her  people  than  any  other  State  in  the  Union,  and  is  among 
the  few — perhaps  the  only  one — ^in  which  the  State  Agricultural  Society 
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rec'oivcrt  no  cippropriation  from  the  public  treasary.     Mr.  Hagood  fur- 
th'v*r  snvs: 

Tl  \\vvi\  Avoll,  also,  in  (.onsidor  v/hothci*  our  Fock'iy,  as  at  ].»rcsoiit  coiiiluctod,  is  fsl- 
iilliii;^  \\u'  iiuasiii'«;  oi"  iis  usclulnoss.  Our  iumual  xueetiu|^  is  merely  t^uppU'iueutsl to 
tli(^  li«>l4liit;;  of  a  l'i:ir.  uscl'ul  iu  itKolf  as  au  ex}>o.sitioii  of  tli«}  iudustru's  of  tht*!  State, ami 
\ahi:iblc  :;s  an  <.T('asi(>ii  of  tlic  social  ro-uniou  of  the  people.  Tiio  o]>]K>rt unity  of  ibis 
«;fneral  S'it'"**i'iiiK  h'l'^  l»*'t*ii  si'izod  n]i<)ii  by  oilier  orgaiiizutioiis — uicritoriousiticitrai'— 
to  lmvi>  tlnir  iiifctii!;;^;  aiul,  filter  a  fati/^iing  day  at  the  liiir-(;rr(miidK,  lucmbc  rs  iiT'- 
i-eciirn^'d  to  iiu!el  tin' Ko<-iely  at  iii;;iir,  and  iiiiitterN  aiv hurried  tbrouj^li  to ^ive an  opjMii- 
tiiuiiy  of  «li:.ili:H7^iii;jj  tlH' ohliju^at ions  elsewhere  inquired.  The eouKOCineucc is  that  ihr 
mere.'it  re<iuin«iin.«iitsor  aetnal  business  are  met,  and  though  most  vnluublea$^-ieullurji 
l»apers  an*  annn:illy  ])ublished  in  our  ])i-ocoedin«;;t,  the  majority  of  them  liavu  beiu 
ado])ted  without  ha vinj;  been  rea<l  befoitj  tlio  society ;  and  we  Lavo never  yet  hud  fnct 
a  t\nn)r  as  a  ]ilain,  ])raetieal,  fe.rmer-like  discuKi^iou  of  a^ricnltural  topicb'iu  our  kill. 

It  oecuvs  to  nie  that  this  <litiieulty  inay  be  met  by  couliniii^  ourselves  at  tho  vrii'ti.-: 
niei'tin.uj»to  business  relatin^j  ?o  tliC!  fair,  iind  the  discharge  of  tho  DeeeKUirk' ruutiui' 
business  nl'  Uw  s<»{  iely,  and  by  liavin;^  ii  spiinj^aiid  suiumer  iiieetiiij^  at  wliicli'thc  t'iiiri 
object  will  be  tln^  <liseussii.»n  of  ajLjricultural  topics.  A  cai"efiilly  pre^mted  syllabus  of 
aj;rienllnral  anil  niechanieal  subjects  for  observation,  iuA-estigatioii,  and  expCtiiin'M 
slioubi  be  adopted  by  tin*  society,  and  re«;ularly  gon(5  through  with.  The  subjects tD 
bo.  consiilere«l  at  the  i:ext  meetinj;  should  be  duly  annouuct^l  by  cii'eular  to  each  mem- 
ber, anil  tt>  the  eounty  societies,  from  which  <Udegati(»iiH  fihould  be  invited.  Indiri'l- 
uais  should  b^i  ap|)ointed  ro  opt  n  each  dii>cussion,  and  a  6te.iio^-ax>ber  to  leport  iLr 
debate,  all  oi'  which,  in  j!  coujjH.*ndious  f<irin,  should  be  published  iu  our  transact i'.'ii*. 
Thus  a  mass  of  most  vahi::ble  aj;ricultural  infommtion  would  J»e  di^Hcminnted,  an(I.i:i 
incn^ascd  interest  tak<>n  in  tho  soeioty  by  its  ineuibers  aiul  ot]icri4  would  8i>ou  be  isaoi* 
festod. 

^Ir.  lloborb  Ellison,  jr.,  ^vas  awarded  the  premium,  at  the  State  fair,fw 
the  largest  yiohl  of  com  on  an  area  of  not  less  than  ten  acres.  The 
licld  entered  for  the  pnMuinni  contained  twenty  acres,  and  yielded  1,08" 
bushels,  niakln<^-  an  average  of  oJ^J  busliels  per  acre.  Que  acre  returned 
09.J  bushels.  Mi\  Ellison  makes  the  following  statement  in  reganlto 
the  (luality  of  the  land  and  his  mode  of  eultivation: 

The  1 11  n d s  w  ( ^iv  wet,  s( »u r ,  and  era wfishy .    1  h ad  t h cm  thoroughl  v  ditched  and  midff- 
drained  Inst  fall  and  winter.    They  were  broken  up  with  three-inch  biUl-tongnes tbre^ 
times  during  ilie  winter  and  early  spring.    Tho  iirst  of  March  they  wore  1>cdded  viru 
a  very  small  baif-shovel  jdow,  and  immediately  befoi-e  plantuig,  which  was  ahonttk 
Iirst  of  Ai)ril,  tlu'v  were  rebetUled  with  the  same  kind  of  plowj  tho  com  droiipedi: 
tho  last  furrow,  and  manured  witli  !2U  or  'J')  bushels  cotton-seed,  composted  wita  bare 
yard  manui-e,  ami  eovored  with  the  hoe.     1  secured  a-  line  stand  iu  about  ten  days.   A* 
soon  as  the  cinn  w.is  lartxe  enough  1  ran  around  it  with  bull-tongue,  and  put  twofm- 
rows  in  tin'  mid. He  with  ^hovel-plow,  following  with  the  hoe,  leaving  it  tliinnedoo 
to  one  or  two  stalks,  and  in  line  growing  condition.    In  two  weeks  after,  sidecl  itviil 
:i  larvae  bull-iongne;  the  corn  remained  in  that  condition  for  ten  days,  when  ItliK' 
out  tlie  midtlles  with  a  shovel-i)low,  tln*oe.  fun'ows  to  the  row,  which \va8  all  the  irwl 
«l.»ne,  exeept  a  lijj^ht  hoeing. 

Jn  his  essiiy  o.i  *'  Plantation  economy,-'  Mr.  I).  Wyatt  Aiken  says: 

The  eiillivatable  land  of  South  Carolina  is  capable  of  HUKtaininf;^  four  timffl  it 


e.ovtM- TUeir  own  naKOduess  v,iT;n  vegeraoie  matter  «iuring  rne  summer.     ThiH  grotrt 
<an  bo  and  shcmld  be  turned  to  nceount  by  being  consumed  by  sheep  upon  the  6p 
V.  h.'r.^  i;  ;rr«»Nv>.    One  million  Merino  slieep  might  be  imported  into  South  Carolintt' 
the  Iirst  t)f  !^e::t  May  and  subsisted  till  tho  first  of  the  following  Kov ember  wilboi 
fun  Ii'j'  cost  t  inin  penning  them  every  idght  as  secnrity  against  dogs.     Almost  cveiyn 
t  i\  (^  j;r;i.vs  {»r  weed  t  hat  grows  in  t  In^  State  is  fattening  food  for  sheep,  and  being  clas? 
nippetl  by  ilirse  ramblers  is  eimied  nightly  to  the  hurdling-pens  .and  bt>foro  nionui 
tJH'ie  disiril»nted,  with  wonderlid  accuracy,  as  a  concentrated  fertiliser  over  tho  ho 
Kviry  hundred  sheep  thus  managed  during  the  year  will  so  thoroughly  enrich  <^^ 
most   barren  two-aere  lot  that  it  will  giW,  the  following  season,  barley  or  tun 
•  'nmigii  io  <arry  llie  same  hundred  shcoi)  through  the  succeeding  winter  "'and  if  i 
loi   bf  tljensei.'ded  in  grass  it  will  yield  two  tons  of  hay  to  tho  acre,  or  if  nlar' 
i!i  rot  ton  will  produiv  more  than  a  bale  to  the  acre,  Anth  average  seasons  and 
eulinre.     -     ^     >     ,     *    Almost  a uy whore  in  South  Carolina  barley  will  p* 


DIGEST   OF   STATE   REPORTS.  459 

■ 

upon  yheep-huidled  lots,  from  25  to  50  biishols  per  acre ;  rj'C  will  produce  ou  nuy 
nj»hni(l  jis  many  bushels  as  com;  wheat  should  ho  gi'own  only  to  prevent  huying 
Hour;  nd  oats  will  j^'oduce  two  bushels  with  more  certainty  and  less  exi)en60  than 
(<nn  will  one:  an<l  if  one  bushel  of  corn  will  feed  a  working  mule  four  days,  two 
bu.->li('ls  of  red  oats  will  feed  hiui  live  days,  keep  him  iu  better  health,  make  hnn  more 
spi  i;;lilly,  and  tend  to  prolong  his  life,  whereas  com  as  a  constant  food  has  an  opposite 
ii'nd'.'ncy.  These  red  oats  have  never  yet  taken  the  rust  in  South  Carolina,  and  have 
never  failed  to  remunerato  the  farmer  if  sown  early  enough  in  the  fall.  If  sown  in 
August  tliey  will  supply  winter  pastui*age  for  sheep  without  detriment  to  the  croj^, 
and  greatly  to  the  benelit  of  the  liock.  To  economize  labor  they  should  be  sown  on 
eotion-Iand  ]irevi«)usly  to  plowing  the  cotton  the  last  time. 

RHODE  ISLAND. 

The  traiivSactioDS  of  the  Eliode  Islaiul  Society  for  the  Eiiconragemeiit 
ol  Domestic  Industry  for  the  year  1872  are  briefly  given  in  a  pamphlet 
of  172  pages.  The  first  fair  and  exhibition  of  this  society  held  within 
the  past  live  years  occurred  at  Narragansett  Park,  Cranston,  E.  I.,  on 
the  17th,  18th,  and  19th  of  September,  1872.  This  park  is  the  private 
property  of  Messrs.  A.  &  W.  Sprague,  who  tendered  its  free  use  to  the 
society,  together  with  all  its  buildings  and  other  accommodations.  A 
liberal  premium  list  was  oftered,  but  owing  to  unfavorable  weather  the 
receipts  of  the  society  were  insufficient  to  cover  the  expenses  of  the 
exhibition. 

The  report  of  the  secretary  for  the  last  year  gave  the  whole  number 
of  members  of  the  society  as  1,296.  Tvjenty-one  members  died  and 
eighty  accessions  have  been  made  since  the  last  annual  meeting,  mak- 
ing the  total  number  of  members  1,328. 

The  exhibition  of  live  stock  at  the  fair  was  very  fine,  and  gave  evi- 
dence of  rapid  progress  in  the  improvement  of  breeds.  The  committee 
pronounce  it  a  perfect  success — a  great  credit  both  to  the  State  and  the 
society. 

The  secretary  gives  a  list  of  patents  granted  to  citizens  of  Ehode 
l:>lan(l  during  the  year  1872.  From  this  list  it  appears  that  the  invent- 
ors of  the  State  have  obtained  176  patents  against  155  granted  them 
during  the  year  1871. 

Hon.  William  Sprague,  president  of  the  society,  in  the  course  of  an 
address  delivered  on  the  opening  day  of  the  exhibition,  thus  speaks  of 
the  dense  and  rapidly  increasing  population  of  the  State: 

Wo  have  a  denser  population  than  any  of  our  sister  New  England  States,  Massachu- 
soits  included.  In  18G5  our  population  was  166.9  persons  to  the  square  mile  of  our^ 
tcii-itorv.  New  Hampshire  had  only  35.1,  Vermont  34.8,  Maine  20.9,  Coimcctieut  less' 
than  100,  and  Massachusetts  162.4.  Rhode  Island  has  the  greatest  numher  of  x>ereons 
to  the  sqnai-e  mile  of  territory  of  any  State  in  the  Union ;  also  of  many  of  the  oldest 
countries  of  Europe.  We  have  in  an  area  of  a  little  over  one  thousand  square  miles  of 
territory  more  than  two  hundred  centers  of  jwpulation — cities,  populous  towns,  and 
villages.  Hy  a  comparison  with  any  former  period  the  point  I  am  seeking  to  demon- 
strat4^  berouies  clear.  In  nearly  seventy  years  after  the  settlement  of  Providence  only 
nine  towns  were  formed,  these  chieflv  agricultural  in  their  character,  their  citizens 
generally  dividing  their  labors  into  the  tilline  of  the  soil  and  the  pursuit. of  a  compe- 
tence from  the  sea.  In  1800  the  population  of  the  State  was  loss  than  70,000 ;  in  1810 
it.  vv  a 9  77.000:  1820;  8:5,000;  1830,  97^;  1840,  108,000;  1850,  147,500;  18G0,  174,020; 
in  lHr>o,  185.000;  and  1870,  217,35i}.  This  marked  increase  in  population  is  one  of  the 
best  evidences  of  industry,  thrift,  and  prosperity. 

On  the  subject  of  agricultural  productions^  and  the  rapidly-increasing 
inaiiufiitturing  interests  of  the  State,  Senator  Sprague  said : 

In  agricultural  statistics  we  also  find  that  our  State  is  following  the  law  of  success. 
<.)t  onr  ucRrly  soveu  hundred  farms  few  are  on  the  retrognule,  the  largo  majority  In- 
eri'asing  in  value  because  increasing  their  power  of  production.  The  farms  of  the 
State  cannot  he  valued  at  much  less  than  $30,000,000,  including  their  buildings: 
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.?:>,(KH)jUO()\vill  not  jmrrhr.sf  tlio  plr)ck  raised  or  koi>t  Vipoii  them,  nor  $1,000,000 the  im- 
]>l«'imiits  of  Imshaucliy  oiGployiMl.  Tlio  animal  product  ion  cuiiiiof  be  less  tLan  froiu 
^:i,(M.H),(KK)  to  slu,U(»0,<»00,  a  Biim-total  lor  such  territory  liarclly  coiiiprohcudctl  by  ou: 
citizens. 

In  luanufaetnn's,  tlie  groat  industiyof  our  State,  and  in  wliicli  a  large  portion  of  iB 
"Nvcalth  is  invested!  wo  liave  nia<le  a  rapid  i>rogrcKS.  I  am  sorry  that  it  has  iiotl»»T.'i 
convenient  for  uio  to  eollat<^  from  the  ceuKUs-retums  of  li^U  RU4'h  data  as  would iUa* 
trate  fully  this  j^roAvth  in  the  staplo  industry  of  the  ytate.  In  1860  the  ca]»ital  stoik 
invested  was  $24,500,000.  increased  in  \fH)i>  h\  §8,500,000.  The  valiio  of  i-awmateiialf 
used  in  leOO  was  $;-iO.O(»0,000,  and  in  lcfG5  804,000,000,  while  the  valno  of  thcprodcii! 
for  tho  year  lj?i;0  was  5=541,000,000,  and  in  1HG5  f  10:J,lHK),00(». 

WISCONSIN. 

The  ninth  annual  report  of  the  Wisconsin  State  A^icultural  Societj.  jj 
embracing  tbe  transactions  of  the  association  from  Januaiy  1, 1872,tu 
April  1,  1873,  contains  many  valuable  articles  on  tbe  progress  of  agri- 
culture in  the  Western  States.    These  transactions  arc  contained  in  a 
vrell-printed  volume  of  500  pages,  arranged  and    printed  under  the 
(jareful  supervision  of  tbe  new  S(»cretary  of  tbe  association,  Mr.  W.  W. 
Field.    In  liis  introductory  report  tbe  secretary  states  that  agrionltuR: 
lias  never  been  in  a  more  healthy  and  fiourisbiug  condition  in  theStao: 
than  at  tbe  pn^sent  time.    He  attributes  tbis  fact  to  the  increased  crops; 
better  prices  for  tbe  products  of  tbe  farm,  and  more  direct  paying  n- 
suits  of  tbe  labor  of  tbe  farmer  in  all  the  varied  branches  of  his  i* 
portant  profession.    As  indicating  a  most  promising  ontlook  fortbi 
future,  Mr.  Field  says  that  tbe  farmers  all  over  the  State  are  &8kiii;j 
what  they  shall  do  to  renovate  and  Increase  the  fertility  of  their  soil 
and  the  quantity  and  quality  of  their  crops  j  how  they  may  raise  ma 
and  better  stock  5  bow  they  can  better  their  market  facilities,  and  w 
erally  improve  their  social,  intellectual,  and  financial  condition.    ' 
are  beginning  to  appreciate  the  stubborn  fact  that  this  is  a  t 
mental  strength  and  vigor,  and  that  no  business  or  profession  can 
pete  with  its  neighboring  calling  or  pursuit  unless  thoughtfully  ana  1 
telligently  directed.    They  appreciate  the  scientific  and  experiment 
investigations  which    are    now  being  tuade  by  availing   them    • 
of  their  benefits  and  teachings,  and  are  beginning  to  understana 
there  must  not  only  be  industry,  economy,  and  perseverance,  backeai 
muscle,  in  conducting  fiu^ming  operations,  but  that  there  must  b( 
application  of  common  sense  and  chemistry^,  thought  and  brain-foco 
govern  and  direct.    It  is  believed  that  much  of  the  earnest  effort 
goin^  forward,  and  the  great  desire  pervading  the  fanning  comn 
for  increased  knowledge  on  all  subjects  relating  to  advanced  s; 
of  agriculture,  is  due  mainly  to  incentives  given  by  agricultural 
ties,  farmers'  clubs,  patrons  of  husbandry,  and  •  other  indnstrial 
ciations,  which  bring  tbe  people  into  closer  communion  and  a  morei 
([uent  interchange  of  views,  experiments,  and  ideas. 

The  year  wa>i  a  very  favorable  one  for  agricultural  pursuits,  and 
suits  more  satisfactory  than  usual.    Tbe  acreage  of  wheat  was        i 
larger  than  the  preceding  year,  and  the  yield  per  acre  greatly  lu  cxi 
of  th(»  years  1870  and  1871.    This  fact  is  attiibutable  to  deep  t' 
and  the  improved  condition  of  the  soil  by  the  favorable  win 
spring,  the  ground  freezing  but  slightly  and  the  frost  having  1 
<»ntirely  disappeared  before  the  snow  began  to  melt,  thus  allowiujj 
wator,  rich  in  ammonia,  to  lilter  slowly  into  the  soil.    The  qualit] 
the  wlioat  was  also  superior  to  fonner  crops. 

The  corn-crop  was  excellent,  and  about  8  per  cent,  great    :  i 
1870.    A  slightly  increased  yield  of  oats  is  reported,  which         j 
a  superior  quality.    There  were  average  crops  of  barley      la  lye 
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first  being  very  poor  in  quality  and  the  latter  about  an  average.  Not- 
withstanding the  potato-crop  was  seriously  injured  by  the  Colorado 
beetle,  it  was  an  average  both  in  quantity  and  quality. 

Cranberry  culture  is  rapidly  increasing  in  the  State.  The  crop  pro- 
duced this  season  seems  to  have  been  satisfactory  as  to  both  the  quality 
and  i)riee  of  the  fruit,  the  ruling  figures  being  from  $12  to  $15  per 
barrel.  Companies  are  being  rapidly  formed  for  the  raising  of  this 
fruit  upon  an  extensive  scale,  and  private  parties  are  looking  up 
marshes  with  a  Aiew  of  entering  this  field  of  labor  for  the  purpose  of 
(•ompeting  for  the  enormous  profits  which  are  being  realized  by  cultiva- 
tors who  have  put  their  cranberry  lands  under  i)roper  drainage  and 
tillage.  This  interest  is  already  a  source  of  immense  income  to  the 
State. 

The  apple-crop  was  very  light,  not  half  enough  fonhome  consumption. 
The  failure  is  partially  attributable  to  tender  varieties  which  cannot 
stand  the  severe  cold  of  this  latitude.  Hardier  varieties,  however,  are 
being  planted,  and  wjll  soon  take  the  place  of  the  older  orchards, 
when  an  abundance  of  this  fruit  is  confidently  expected. 

The  grape-crop  was  enormous  and  of  superior  quality.  A  home- 
market  was  found  for  most  of  it  at  from  5  to  7  cents  per  pound, 
though  in  many  places  the  supply  was  in  excess  of  the  demand,  and  in 
such  localities  they  were  manufactured  into  wine  of  an  excellent  quality 
and  fine  flavor. 

The  secretary  urges  the  importance,  as  an  economical  measure,  of  the 
immediate  planting  of  live  fences.  He  gives  the  first  cost  of  the  perish- 
able fences  of  the  State  at  $40,000,000,  reckoning  the  cost  at  85  cents  per 
rod.  Basing  the  assertion  upon  long  experience  and  observation,  he 
says  that  these  fences  must  be  renewed  every  twelve  years;  causing  in 
in  the  course  of  a  half  century  to  the  people  of  the  State  an  expense 
of  $160,000,000.  He  is  of  the  opinion  that  one-half  or  three-fourths  of 
this  sum  can  be  saved  by  the  immediate  planting  and  rearing  of  hedge 
fences.  The  yellow-willow,  white  or  soft  maple,  box-elder  or  ash-leafed 
maple,  Loiubardy  poplar,  cottonwood,  and  acacia  or  honey-locust,  are 
all  recommended  as  suitable  for  live  fences.  They  are  all  hardy,  and 
will  thrive  vigorously  in  any  part  of  the  State. 

An  agricultural  convention,  largely  attended  by  farmers,  fruit-growers, 
and  s(!ientific  gentlemen  of  the  State,  was  held  at  Madison  during  five 
days  in  February,  1873.  Many  subjects  of  vital  importance  to  the  pro- 
ductive industries  of  the  State  were  brought  before  this  meeting,  and 
were  ably  discussed  by  experienced  farmers  and  others  who  took  part 
in  the  proceedings  of  the  convention.  The  secretary  explained  the  ob- 
ject of  the  meeting  to  be  a  general  interchange  of  ideas — a  social  and  fa- 
miliar talk  upon  agriculture  and  other  subjects  which  have  either  a  direct 
or  remote  bearing  upon  this  great  and  important  interest.  The  addresses 
and  the  essays  presented  at  this  meeting  constitute  the  largest  portion 
of  the  published  transactions  of  the  society.  Mr.  William  B.  Taylor 
read  a  very  interesting  paper  on  the  importance  of  agricultural  societies 
ind  the  advantages  to  be  derived  from  industrial  education  and  co-op- 
eration among  farmers,  from  which  the  following  passage  is  taken  : 

One  of  the  chief  difScultics  thus  far  has  been,  that  farming  is  wholly  individualized, 
riiis  accounts  in  great  part  for  its  prostration  at  the  feet  of  every  interest  that  is  or- 
riinized  and  cohesive.  All  great  human  achievements  are  the  results  of  united  action. 
>ur  Avholo  social  system  is  union,  from  the  countiy  log-roUing  to  the  confedera<jy  of 
>  twtcs.  Farmers  caimot  afibrd  to  ignore  the  rest  of  the  world.  We  are  sadly  behind, 
xul  whatever  may  be  the  cause,  a  closer  union  can  do  much  towards  removing  it. 
r*liero  is  a  want  of  organized,  intelligent,  associated  effort.  If  the  fanners  of  this 
ountry  were  properly  united,  li  a  close  bond  of  union  were  established,  from  the  dis- 
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tiirt  rlr.li  nr  ;;r;iu;^t\  up  tliroiiL^h  town,  county,  State,  aud  national  orp^nnizations.  sn 
tl.-ai  :-ni'.'  jr.id  r<:li:il»lo  inforniatiou  coultl  lie  secured  and  promiitly  ilistribnle<lf  untold 
2Mlv:nit:i,«^rs  ii\:i\  important,  results  would  follow.  It  i^»  too  lute  to  roopou  the  qufsiion 
ol'  «<hu'atiii;(  tlw.  tanning  community  for  it«  own  sake,  as  well  as  for  the  sake  of  all 
<:tl:cr  rl;if;s«'s.  Aj;(rii-ult ure.  Hipidics  tbe  principal  material  and  support  of  all  oibr 
ftiiiu.-*  of  liilini'.  wliiK:  it  ri'Ut-^ws  and  rest oresj  tlu-ir  waste  by  an  iinfaiHii*;  supply  i;: 
fic>h  Iwidily  ;ni<l  nn.Mital  ]»ov.er.  The  rural  populatioufoniis  tbe  Rnbbtratuui  <if  ^o^:i^•tY. 
From  its  rauUs  arr  recruited  the  supply  of  tlic  most  reliable  and  KUci;es.sful  h!J>ii.i:i-» 
:ind  proi'i;.»si(»ii:)l  uien.  and  the  most  ctlicient  and  useful  wnuien. 

1  feel  assuHMl  thai  it  is  unneeessaiy  to  attempt  any  extended  arj^nuicnt  to  coa^iinv 
tlic^  intelli;^eii:  ineinliers  of  this  convention  of  the  importance  of  a  proper! y-eoii(lnrt»ra 
airricultural  Mociety  as  an  educatinjc  agency,  and  of  itn  beneficial  iniiuenre.  direei  or 
indirect,  upon  every  industry  of  the  country.     It  educatCH  K(»cially — old  friends iu»r 
and  new  aLijiiaintaneesaro  fonucd.     Friendly  intercour^?owitll  nei/jjlilioi-slighteufit'-r,    j 
Tem|)crs  the  pan^.s  of  temporary  ailversity,  and  hei«;htena  tbe  pleasures  c^f  pn>j.i»oriTy!  , 
It  educates  iiit<ll«'(hiaily ;  min«l  c<»me8  in  contact  with  mind,  and  lixjo  dii>ea>sioE  i<  J 
had;  ol).je<ti<ms  are  considered  and  friendly  emulation  and  wbolenouu^  critieisiii!?  tn- 
indulged  in.-    Here,  as  in  i>olitieH  or  ethics,  eve rj^' quest  ion  lias  two  fiidcs,  and  trni!i 
can  only  he  reaclieil  or  agreeraont  secured  by  a  fan*  and  honest  ijitercliau^^e  C)£  opiui'i 
The  results  nnist  he  s*een  in  improved  culture,  better  fruitH,  better  ntock,  1>etteriDiit!i^ 
ments,  better  methods  of  using  them,  higher  hopes,  wiser  faith.     It  is  highly  encMi:- 
aging  to  witness  tiio  growing  activity  which  is  now  aiauifeBt  in  the  or^ani?;atioD  cu' 


gent  discussion  <'au  scarcely  fail  to  end  in  good.    These  local  elubs,  orcauized  for  lb* 
luutual  improvement  of  tlie'u'  niemhei'8,are  so  many  normal  BcliooU,  whoso  work  i[  ii 
in  part  to  helj>  prepare  teachers  in  the  science  ami  ail  of  agrieiiltui*u.     At  these  ucigfe- 
borhood  meetings  of  practical   farmers,  the  results  of  individual  espcrimeiits Li" 
brought  together  and  c<uupared,  new  discoveries  am  commnnieated,  eiTOW  are  coor 
batted,  and  a  higher  and  better  knowledge  of  the  theory  and  pnictico  of  fanziia|;i! 
secured.    The  means  emplt»yi.'(l  by  the  town  or  district  gran ((o  or  club  to  secure  tb 
culture  and  improxement  of  its  memhers  must  chiefly  be  the  library  and  Mated  mt>.j 
ings  for  the  dJMeussion  of  .such  (piestions  as  most  nearly  concern  the  little  eomm     ' 
of  fai-mers  wlio  an*  r<*]>resented.    The  association  is  coDijioBcd  of  those  who  know  k* 
other  as  neighbors.    Ita  memhers  are  therefore  easily  led  into  such  iuquirieti  and  m 
pression  of  opinions  as  ohservation  and  experienco  has  suggested,  and  an  ambitits 
stimulated  to  make  counnoii  to  all  the  successes  of  the  most  fortunate  of  its  memte 
The  very  (piick'-ning  of  the  mind  which  naturally  grows  out  of  the.secliscnssionsiAOi 
of  the  most  valualde  fruits  of  the  local  organization.    Because  of  his  isolatiou .     ' 
t  ho  quiet  nature  of  his  empl()yment,  the  mind  of  the  farmer  tends  to  grow,  or  ra 
remain,  dull  and  inactive,    jhii  stir  him  up,  set  hia  intclJectnal  powers  into  «.m 
operation  at  fretjuent  intervals,  and  he  at  once  becomes  a  thinkuij^,  progressive  ma; 
not  only  ready  to  leain  from  others,  but  comxictent  to  devise  and  investigated 
himself. 

]Mr.  W.  D.  Hoard  .spoko  of  the  great  importance  of  lUiirket-fairs : 
ycciiriug  reiniiiieriitive  prices  for  farm-products,  but  failed  to  proper! 
explain  the  niaiiner  of  orgaiiizatiou  ami  the  "workiug  of  the  system.  I 
said : 

The  v/liule  mjitter  \\v<  in  the  solution  of  one  question:  How  shall  wc market « 
projluce  .*    Tin?  M)Intion  of  this  question  st)on  prci^scd  itself  upon  the  attention  of « 
<Iairymen,  and  to  t;ihe  tlie  lirst  st«:p  they  organized  a  market-fair  suid  held  their: 
ninrket-<lay  at  Wjiiertown,  in  .h-lVerson  (.'ounty.    Commission  men  aud  dealers inia 
waiikec,  Chicago,  j:ii<l  other  p]aee5,  and  all  the  cheese-makers  throuj^rhout  thoSn 
were  invited  lojiiTi-nd.    They  eauK',  hut  it  was  soon  evident  that  the  dcalen  i 
not  .'-ati.^lied,  and  iliey  took  «n  ery  opportunity  to  hinder  aud  discourage  thcenteipk 
They  hrgan  to  ignore  the  :iiaiket-days.    Nothing  daunted,  the  dair^'nion  looked^ 
wh' re  f(.r  a  naiiirt,  ;;;m1  eonimenc<Ml  shipi)ing  cheese  to  New  York,  and  even  to  1 
don  «lire«t.     They  j«<>oii  di>to\(n'd  tluit  NViseonsin  cheese  rauked  as  high  in  t 
<]istanl  markets  ::s  thai  iiind"  iu  the  jStale  of  New  York.    High  freights  was  one' 
euliv  thai  niu?.!    he  nvre«iiiie  in  some  v,ay,  and  the  best  way  was  to  cstabliiih  i 
niarket-dM.y>.  collect  onr  pn»dnets  togtrther  at  some  point,  anil  eombine  to  sc 
lnwt'>j  rate:!  piihsihh'.    Tlie  (l!iir>nien  of  JelTerson  County  have  ix»ceived  a  proim 
to  ii:n'.'i]»f>rt   tlieii"  chi  i-.-e  Ut  Liverpool  for  tC)  cents  per  cwt.    In  no  other  wayi 
as  f;ivor:ih!e  (iguics  hiiM-  h«' mi  sefurcd,  aud  with  as  little  trouble  and  expense  i- 
ihis  sysi«'m  of  mjirket-lniis.     What  has  In-en  realized  by  tbo  dairymen  may  be* 
by  faimers  in  aisy  otlu  r  lino  of  produce  by  means  of  similorjigeueies. 
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In  reply  to  a  question  as  to  how  farmers'  clubs  could  be  formed  for 
sliippinjj:  their  pork  without  the  necessary  capital>Mr.  Hoard  said : 

This  point  can  be  illustrated  by  citing  the  case  of  a  fanners'  club  in  Illinois,  whicli 
formed  an  organization  to  dispose  of  their  pork.  They  made  a  statement  of  the  num- 
ber and  kind  of  hogs  they  had  to  sell,  whicn  they  sent  to  various  pork-packers.  This 
large  amount  of  pork,  controlled  by  a  single  organization,  and  which  might  be  ac- 
(|uirod  by  a  single  purchase,  soon  attracted  the  attention  of  dealers,  and  the  result  was, 
they  Kol(i  to  them  direct,  at  the  highest  market-price,  and  saved  the  largo  percentage 
which  usually  goes  to  middlemen  in  such  transactions. 

3Ir.  Favill  gave  his  views  on  several  of  the  topics  under  discussion, 
and  spoke  particularly  of  the  co-operative  schemes  which  had  been 
TU-ged.  He  was  of  the  opinion  that  the  trouble  did  not  originate  with 
the  market  or  middlemen.  The  present  system  of  farming  and  the  way 
it  bad  been  carried  on  was  where  the  fault  was  to  be  found.  He  never 
knew  a  stnctly  grain-growing  community  that  ever  became  rich.  It  was 
because  they  were  selling  their  farms  by  the  bushel.  He  never  knew  a 
stock  and  dairying  community  that  ddd  not  become  well-to-do.  The 
daily  business  was  more  certain,  its  products  more  stable  in  x)rice,  than 
any  other  branch  of  agricultural  industry.  About  11  bushels  of  wheat 
are  raised  per  acre  on  an  average,  which  sells  at  $1.25  per  bushel.  There 
was  very  little  profit  in  such  yield — men  would  grow  poor  at  it.  Ex- 
penses are  too  high  to  make  it  profitable.  The  Pacific  slope  can  raise 
wheat  much  cheaper  than  it  can  be  raised  in  Wisconsin.  W^at,  then, 
shall  we  do?  Eaise  beef  cattle?  It  costs  too  much  to  raise  corn  to 
make  beef  at  a  profit  in  competition  with  the  two  great  corn-growing 
States  of  Indiana  and  Illinois.  So  with  horses;  so  with  hogs.  Then 
what  shall  we  do  ?  His  advice  was  to  engage  in  the  dairy  business. 
Not  that  he  would  have  farmers  abandon  these  other  branches  of  in- 
ilustry,  but  make  them  in  a  certain  sense  subordinate  to  dairying.  He 
had  not  lived  long  enough  to  see  butter  and  cheese  sold  too  low  to  bo 
profitable.  He  had  sold  cheese  at  5  cents  per  pound,  and  had  made 
money  at  it.  But  would  it  do  for  all  farmei*s  to  engage  in  that  business? 
Ho  did  not  think  there  was  any  danger  in  that.  He  would  not  advocate 
dairying  exclusively, for  every  farmer  ought  to  raise  his  own  wheat,  corn, 
pork,  &c.,  and  convert  what  surplus  he-may  have  into  a  more  compact 
form  for  transportation. 

]VIr.  E.  E.  Bryant  urged  co-operation  as  the  only  true  system,  both  as  it 
relates  to  the  buying  of  their  supplies  and  th^^Iling  of  their  products. 
This  can  only  be  effected  by  combined  action,  using  as  the  means  for  a 
remedy  farmers'  clubs,  agricultural  societies,  and  the  granges.  The 
iidvantages  of  a  combined  system,  as  it  relates  to  purchasers,  are  thus 
given : 

1st .  It.  (.nablos  fauniers  to  make  their  purchases  at  a  very  considerable  saving  in  cost. 
^<I.  it  ^vould  tend  to  make  them  systematic  iu  forecasting  their  wants,  regular  in 
thi'ir  t'Xpeuditurcs  and  paymenta,  and  to  prevent  that  habit  of  incurring  numerous  lit- 
:1c  (U'bt^i  h<;re  au<l  there,  which  is  the  farmers'  easily-besetting  sin  and  fruitful  source 
>f  embarrassment.  • 

3Ir.  M.  Anderson  spoke  at  length  of  the  advantages  of  a  system  of 
*o-opeiation,  and  in  order  to  break  down  existing  combinations,  affect- 
ng  the  interests  of  the  farming  community,  urged  speedy  and  united 
Lctioij.    Of  some  of  these  combinations  he  said: 

The  railroad  companies  are  so  organized  and  united  that  they  do  not  comjjete  with 
i^ch  oibcr;  they  hold  mcctlD^s  and  agree  to  parcel  out  among  themselves  the  whole 
1:  till'  coil  nrrj- traversed  by  railways,  so  that  there  will  be  no  competition  among  them. 
^  "will  p\v  au  instance  of  unfair  discrimination  in  which  I  am  somewhat  interested, 
'lie  railioatl  charges  on  live-stock  from  Cross  Plains  to  Milwaukee  is  $38  i>er  car.  The 
^ujc  company  carries  liye-fitock  from  Monroe  to  Milwaukee  for  ^  i)cr  car^  which  is 
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nbont  tho  same  distaucc.  This  is  only  one  among  hnndrcds  of  iiistances  that  might  bu 
;[<ivr'U  to  illustrato  the  unfairness  of  permitting  railroads  to  regulate  freights  and  to 
discriminate  against  one  town  or  station  in  favor  of  another. 

Tlie  freight  on  a  car  of  cattle  from  Chicago  to  New  York  is  at  present  $140.  Tiuir 
i.s  the  minimuui,  and  fur  all  excess  o^  over  J^^OOO  pounds  is  charged  at  the  rate  (if  7u 
cc-uts  per  lOt)  puiiiids.  The  charges  on  a  doiihle-dcck  car  of  hogs  is  $154.  I  belicvo 
that  hogs  could  he  taken  by  rail  from  Chicago  to  Now  York  for  $54  per  car,  instead M 
.^154,  as  now  charged.  This  would  give  tho  company  from  $1,000  tQ  $1,200  per  train,  oy 
nearly  ^100  jK-r  tiny;  hut  at  the  present  charges,  if  the  train  consists  of  thirty  carsr-f 
cattle,  it  wouid  he'jji/iOO  per  train  from  Chicago  to  Now  York.  If  tho  train  is  run  at 
tlie  rjit<;  i)f  lifteeu  miles  per  hour,  it  would  take  two  and  oue>half  days  to  make  tk 
tri]).  lUit  coTuit  tliive  days,  and  six  men  to  each  train,  and  count  for  change  of  men  niiip 
days  for  each  man,  of  eight  hours  per  day  each,  which  is  certainly  liberal,  and  thtir 
combined  wages  would  amount  to  $1G'2;  count  coal  at  $138,  'whicli  ivonld  jMiy  for 
twenty- live  tons ;  allow  for  wear  of  cars  and  road,  salary  of  officers  and  interest  on 
"capital,  and  you  have  $3,000  left  to  tho  company  for  running  a  single  train  from  CLi- 
<.'ago  to  New  York.  Can  any  honest  man  believe  that  snch  charges  are  just,  or  thar 
the  people  should  submit,  to  or  allow  themselves  to  be  robbed  in  this  way  f 

Another  wrong  I  think  ought  not  to  bo  submitted  to  by  tho  farmers  isthopipf- 
ent  x>rice  and  luanner  of  selling  agricnltnral-imi>lement8.  Wo  pay  donble  the  actiul 
cost  of  manufacturing  (allowing  lawful  interest  on  the  capital  invested)  for  fara- 
machinery.  I  was  informed  by  a  reliable  man,  -who  knows  whereof  he  speaks,  th£ 
the  actual  cost  of  manufacturing  a  thrashing-machine  with  power  is  less  than(^. 
I  believe  that  the  agents  are  willing  at  present  to  accommodate  tho  farmers  with  ODe 
at  from  S^OO  to  .^00.  I  venture  to  say  that  tho  Ijest  reaper  made  in  the  United  States, 
where  made  in  largo  numbers,  costs  less  than  $75  each.  Cue  of  these  veiy  ent€i]>h>- 
iug  reaper  gentleman,  who  holds  a  special  privilege  to  sell  machines,  ^vill  accommodate 
you  v*'itli  one  of  them  at  $225.  The  same  ratio  of  extortion,  I  believe,  extends  throngL 
nearly  all  of  the  machinery  and  farm-implements  that  we  have  to  buy.  A  sewin* 
machine  that  your  wife  has  to  pay  $75  for,  I  am  told,  is  put  up  by  tho  manufoctoRf 
in  boxes  ready  for  shix>ment  for  less  than  $20  each. 

Mr.  Stilson  read  a  paper  on  the  subject  of  sheep-husbandry,  in  whicl 
he  warmly  urged  wool-growing  in  Wisconsin  as  an  important  iMfft  rf 
mixed  hu^sbandry.  Of  all  domestic  animals  he  regarcls  the  sheep  u 
unrivaled  in  its  adaptation  to  preserve  and  increase  the  fertility  of  the 
soil.    In  the  course  of  his  essay  he  says: 

There  are  two  entirely  different  modos  of  shcep-hnsbandry.    Tho  pastoral  modf  is 
pursued  iu  mild  climates  principally  for  tho  woo^  alone,  and  has  no  conn\cotion  wid 
tho  other  industries  of  a  country,  and  builds  np  no  cities  and  maintains  no  <*choo]8,iDa 
is  mostly  so  ))ursned  in  semi-civilized  countries;  but  this  is  not  the  class  of  Bheep*ho^ 
bandry  that  we  a<lvocate.    It  is  that  class  of  slieep-hnsbandry  Uiat  is  pursued  in  mint 
ji<:;ricultun?,  that  is  iruly  valuable  to  a  civilized  country — that  class  that  enables  tin 
fanner  to  increase  the  productive  power  of  his  farm,  and  thus  increase  bis  own  rew- 
nues  iu  tho  same  proportion  as  the  productive  power  of  his  land  is  increased,  and  hrlr> 
to  build  up  all  other  industries  which  i>crtain  to  ci^ilizationy  and  invites  the  muc- 
facturer  to  our  doors,  not  only  to  manfactnro  our  wool,  but  to  help  consume  our  otlr 
.if^viciiltnral  products.    *    *    *    While  com  west  of  the  Mississippi  is  1>eing  bniBK 
as  fuel  or  transported  thousands  of  miles  to  feed  operatives,  why  not  cover  a  portion*^ 
t  liosi*  corn-iieUls  with  sheep,  and  import  themanufucturor  and  his  ox>erativc6,  insteadc: 
tlioir  goods,  and  hel])  to  build  up  a  homo  market?    If  tho  com  was  fed  to  sheep,  as 
the  wool  was  shipiied  to  New  York  or  Boston,  two  quarts  of  the  com  so  fetl  ivonldpl 
tho.  freight  <»n  the  w<m>1  grown  from  one  bushel  of  com,  thus  taking  only  one-6ixt«eaO 
instead  of  six-sevenths  of  the  com.    Many  other  mnnnfaetnrcs  are  equally  adTS-l 
lageous  to  build  up  a  home  market.    Tho  county  of  Winnebago  is  tho  second  oontfl 
in  tlie  State  in  the  ext^>nt  and  variety  of  its  manufactures,  so  that  it  presents  a goo^l 
oijportunily  to  study  the  a<lvantages  of  a  home  market.    Take  the  article  of  whwii 
an  illustration,  and  with  its  large  number  of  llouring-mill  monopolists,  as  s 
(Hs])Obed  to  term  them,  and  the  demand  for  wheat  caused  thereby,  and  the  *. 
will,  on  an  average,  obtain  5  cents  a  bushel  above  Chicago  and  Milwaukee  pri«*i- 
tlicMr  wheat.    The  manufacturer  is  not  the  enemy  of  tho  fanner,  small  politici 
sonui  so-<'all(.Ml  ptditieal  ec(momists  to  the  contrary  notwithstanding.     While  tLo^ 
battle  is  to  be  fonght  in  favor  of  cheaper  transjJortation,  let  us  call  in  such  am 
lies  as  building  nj)  a  home  market  and  the  gi'owing  of  such  products  as  pay  the! 
for  tran.s])ortation. 

Essays  were  read  and  addresses  delivered  on  *^  Horses,"  "  SiiorM''*ni 
'Mersey  Cattle,^  ''Ayrshire  Cattle,-'   "Tho  Poland-Chiua/   " 
aud  other  breedsof  hogs;  biit^  as  a  general  thing,  they  contain  lit 
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is  new  to  those  who  have  devoted  attention  to  these  various  subjects. 
Mr.  M,  Anderson,  in  a  brief  essay  on  the  Poland-China  breed  of  hogs, 
thus  alludes  to  their  introduction  into  Wisconsin : 

Mr.  William  Kizer,  now  a  resident  of  this  county ,  brought  the  first  hogs  of  this 
breed  into  this  State  that  I  have  any  knowledge  of.  I  purchased  the  first  hogs  that  1 
had  of  this  breed  from  Mr.  Kizer.  I  have  added  to  my  stock  from  year  to  year  from 
some  of  the  best  breeders  in  this  country,  including  Magie,  of  Ohio,  and  Moore,  of 
lUinois.  I  believe  we  have  now  in  Wisconsin  as  pui-e-bred  and  as  good  Poland-Chinas 
as  can  be  found  anywhere.  To  show  how  little  some  farmers  in  Wisconsin  know  about 
the  dlfterent  breed  of  hogs,  I  wish  to  state  that  when  Mr.  Kizer  firat  exhibited  Poland- 
Chinas  at  our  State  fair  he  was  not  permitted  by  the  officers  of  tlie  society  to  enter 
them  as  a  hirge  breed,  but  had  to  enter  them  as  a  small  breed.  I  purchased  of  Mr. 
Kizer  one  of  the  pigs  entered  as  small  breed,  and  when  I  sold  it  it  weighed  between 
seven  and  eight  hundred  pounds.  So  great  was  the  prejudice  against  the  black  color 
at  that  time,  that  Mr.  Kizer  was  not  awarded  any  premium,  although,  I  believe,  he 
had  the  best  pigs  on  exhibition. 

Mr.  Alfred  Palmer  contributes  a  paper  on  the  subject  of  the  artificial 
rearing  and  domestication  of  brook  trout.  He  says  that,  while  this  is 
the  wildest  food-fish  known,  when  it  once  becomes  domesticated  it  is 
perfectly  tame,  and  is  more  attached  to  its  home  than  any  fowl  or  ani- 
mal. Indeed,  he  regards  it  as  an  impossibility  to  drive  a  school  of  these 
fish  from  their  pond  or  pool ;  and  the  farmer  who  owns  the  head  of  a 
brook  can  stock  it  without  the  fear  of  those  below  him  ever  being  bene- 
fited thereby.  They  will  only  leave  a  home  that  suit«  them  at  the  spawn- 
ing season,  and  then  stop  at  the  first  suitable  gravel-bed  that  is  unoccu- 
pied, deposit  ther  spawn,  and,  after  lingering  around  a  few  days,  appar- 
^ently  to  guard  it,  will  return  to  their  homes.  Nature  has  been  very 
prodigal  in  providing  fish  with  the  means  of  procreation,  so  much  so, 
that  the  ordinary  observer,  on  seeing  the  amount  of  spawn  they  contain, 
wonders  that  they  do  not  become  so  plentiful  as  to  obstruct  the  free  use 
of  water  for  mechanics  and  navigation ;  but  investigation  shows  that 
this  spawn  is  not  yet  fertilized,  and  the  probability  is  that  not  one  in 
ten  of  the  spawn  of  wild  fish  ever  is  impregnated.  The  unfertilized 
spawn  not  only  spoil  themselves,  but  cause  all  that  are  near  them  to 
decay,  and  the  impregnated  spawn,  as  well  as  the  young  fish,  during 
their  helpless  stage,  are  a  prey  to  other  fish,  rats,  and  various  water- 
fowls. 

In  the  course  of  a  detailed  statement  of  his  experiments  in  wheat-cul- 
ture, Mt.  N.  E.  Allen  says  that  by  a  proper  system  of  rotation  of  crops 
he  has  more  than  doubled  the  production  of  his  farm  during  the  past 
five  or  six  jears.    He  says : 

I  made  a  statement  last  year  at  the  convention  that  my  crop  was  nearly  twenty 
bushels  per  acre  average  that  year,  and  that  I  hoped  to  raise  25  bushels  average  the 
coming  year.    I  have  not  quite  done  it,  but  should  have  done  so  only  for  a  calamity 
that  befell  a  part  of  my  crop  of  about  15  acres,  which  the  army- worm  destroyed,  or 
materially  injured.    Stiil,  from  94  acres  my  crop  was  almost  2,200  bushels,  thrasher's 
measure ;  by  weight  it  would  have  exceeded  that,  as  the  wheat  had  no  weeds  or  foul 
Bccd  in  it,  and  was  plump,  good  grain.    If  the  15  acres  injured  by  the  worms,  which 
did  not  yield  more  than  12  bushels  yter  acre,  were  deducted,  it  would  show  an  average 
:f  Tilly  equal  to  my  estimate  last  year.    My  poorest  crop,  aside  from  that  jwrtion  injured 
Xjy  the  worms,  was,  on  corn-ground,  18  bushels  jKiT  aero;  the  straw  was  largo  enough, 
l>ut  the  wheat  was  missing.    My  best  results  of  spring-wheat  wore  on  clover-sod  bro- 
Ison  in  October  and  Noveml>er,  s&ter  cutting  my  clover-seed — ^27  bushels  i)er  acre  on  28 
5\cres.    My  best  crop  was  winter-wheat,  from  14  acres,  thrash<!r^8  measure — four  hun- 
dred and  sixtv-two  bushels  of  the  very  finest  wheat;  by  weight  it  would  exceed  that, 
azuaking  a  little  over  33  bushels  per  acre. 

I  made  a  8tat<?ment  last  year  that  I  hoped  to  raise  25  bushels  the  cominfj  year,  avcr- 
zx^c.  I  now  state  that  I  hope  to  raise  27  bushels  next  year,  if  no  calamity  befall  it, 
<s>.ud  1  intend  to  increase  the  acreage  some  20  acres.  The  question,  perhaps,  is,  how  do 
,5rou  do  it  f  There  is  no  secret  about  it.  Any  man  can  do  as  well— only  sow  plaster 
axud  clover. 
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My  plan  of  rotation  is  somcwliat  different  from  otlicrs.  I  altcrualo  each  ycftTTritb 
wlicat  and  clover,  cxcoi)tiug  corn-ground,  which  I  sow  to  wheat  or  "barley  'dtivx,  tlin^ 
not  keeping  any  i>leco  more  than  iwo  yoiirs  without  clover;  seeding  at^tho  time  ol 
Kowiug  M'lient,  8o>viiig  plaster  at  the  time  of  seediug,  or  he  fore,  100  pounds  i»er  acp*. 
The  year  iollowing  cut  tlie  lirst  crop  of  clover  for  hay  and  the  sccona  crop  for  jjoetlif 
it  lill  well,  or  if  not,  for  hay.  Then  hrcak  the  ground,  and  in  th«  following  sprir.: 
BOW  to  wheat  and  seed  to  clover  again.  I  sow  clovcr-«eecl  on  all  the  land  I  sum  ;-• 
grain,  even  if  I  plow  it  up  in  the  fall.  lYequently,  the  growth  of  elover  from  spriiij; 
till  fall  will  be  as  much  as  can  bo  turned  under  witli  a  goo<l  team  »iul  the  boat  plov;. 
It  is  better  to  raise  clover  than  weeds  j  wheat  will  fill  lietter  with  yoiuig  clover  iatb 
bottom,  particularly  if,  as  is  sometimes  the  case,  several  days  of  very  hot^drywoatlm 
continue  just  as  tlie  wheat  is  filling  or  ripening.  The  clover  shade's  the  gronud  acii 
keeps  it  moist  and  cool.     "^  ^'' • ---  ^-  ^ \.....^.^  ^.^  j. 1.^  ^. •«  » 

l)oor  chance  to  do  much 

some  one,  "I  cannot  make 

pliuster  at  the  time  of  sowing  the  seed.    It  is  not  the  quantity  of  seed  wo  bow^  on  lii 

ground  that  makes  a  good  seediug,  but  the  quantity  we  make  live.     Plaster  sown  a; 

the  time  of  seediug  will  surely  do  It,  and  continue  strong  in  the  laud  to  x»roduce  atti-p 

of  clover  as  thick  and  big  as  the  very  best  mower  will  cut  the  succeeduig  year. 

My  best  results  in  wheat-raising  during  the  i)ast  four  or  live  years  have  been  ouci)- 
ver-sod,  tiu-neil  in  in  the  fall  after  cutting  the  second  crop  of  clover  for  seed,  with  pUrtc: 
sown  in  the  fall  or  early  in  the  spriug,  at  the  time  of  sowing  the  wheat,  at  the  rate*' 
about  100  pounds  to  the  acre.  As  stated  above,  my  crop  put  in  this  year  in  that  mat 
ner  was  27  bushels  per  acre.  In  Juno  after  I  sowed  the  remainder  of  the  field  to  plas- 
ter. The  wheat  had  bceomo  stimtcd,  and  looked  yellow  and  sickly  on  the  port  bo: 
plastered ;  on  the  other  it  was  rank  and  vigorous,  and  continued  so.  Kow  for  the  R> 
suits.  They  opened  my  eyes  and  understanding.  The  part  idastercd  in  the  i^ 
yielded  i35  bushels  to  the  acre,  of  first-rate  wheat,  weighing  57  pounds  to  the  bnsbcl; 
the  other,  15  bushels  to  the  acre,  and  weighing  54 pounds  to  the  btishol.  What  trastk 
cause  of  the  difference  ?  Sinqdy,  the  plaster  started  a  strong  growth  of  wheat  fw 
the  commencement,  and  eout  inued  it  until  it  came  te  maturity.  In  tho  other  caae.tk 
whcpl  had  become  enfeebled,  but  the  plaster  started  a  vigorous,  active  growth  fin 
the  time  it  was  sown,  causing  now  rootlets  to  start,  and  making  the  wheat  later,  theirij 
causing  it  Ut  shrink  and  rust.  lam  aware  tho  common  opinion  is,  that  it  isptf, 
e(M)noniy  to  kow  wheat  or  grain  on  new  sod -laud ;  so,  indeed,  it  would  be,  only  for  tH 
]daster  to  aid  in  assimilating  tho  decaying  vegetable  substances  in  tho  soil  toll 
growth  of  the  wheat,  which  it  will  surely  do.  But  is  it  possible  to  take  two  crop6! 
clover  from  the  land  and  still  improve  it  f  So  it  has  proven  with  uic,  and  I  boUeretl 
land  derives  more  benefit  from  the  roots  alone,  when  tliey  are  mature  and  ripe^tb 
to  turn  th<^  whole  crop  of  clover  in  a  green  state,  full  of  water  and  nndovclopcd  niti 
genous  matter,  which  will  not  bo  the  case  after  tho  plant  has  matured  it«  growth.  ! 
that  way  tho  roots  alone  will  furnish  more  vegetable  food  than  tho  crop  tunuHlin 
green  state,  particularly  of  a  character  to  make  a  kernel  of  wheat,  which  is  tho 
we  arc  working  for. 

In  rciVreQce  to  manuring  land,  the  most  benefit  I  have  derived  from  manure  ir 
from  its  being  spread  on  the  land  after  the  first  crop  of  clover  was  cut,  lotting  the  sen 
<'rop  of  clover  grow  and  shade  tho  manure,  which  it  will  siu-ely  do,  and  lodge,  kee 
it  moi^t,  enabling  tho  land  to  absorb  the  ammonia  of  the  manure.  When  tholauu 
pl(>\v<'d  it  Avill  be  fouiul  as  loose  and  friable  as  a  heap  of  ashes.  *  *  ♦  *  IV 
two  crops  of  clover  as  much  profit  can  be  made  as  from  the  very  l>est  cit)})  of  v 
rrequcutly  the  (Top  of  seed  will  pay  more  profit  than  a  good  crop  of  wheat.  So . 
fanner's  balance-she(*t  of  protits  will  be  much  larger  than  from  half  a  crop  of  who 
with  a  proKpeet  of  a  material  increase  of  the  latter  after  the  clover  is  taken  off. 

it  was  before  stated  tliat  the  crauberry-crop  bad  already  becc 
source  of  great  revenue  to  the  people  of  lliis  State,  and  that  tlie  aci 
devoted  to  its  cultivation  was  rapidly  increasing.     In   a  paper 
before  the  convention,  Mr.  H.  Floyd  gives  tbe  following  instruction 
tlie  proper  jdantiug  and  cultivation  of  this  vine: 

Fii-st,  ;ifter  the  tract  is  surveyed,  and  your  outlet  determined  iipou,  mako  r 
trial  levels  from  which  to  locate  the  main  ditches,  the  width  and  depth  of  which 
depend  upon  the  character  of  the  marah,  varying  from  4  to  10  feet  iu  width,  andt 
1  to  tJ  feet  in  de])th.    After  these  are  cut,  then  cut  side  ditches,  from  1  to  3fti 
witltli,  and  from  10  to  40  rods  apart,  and  clear  the  surface  of  all  plants  doti 
the  growth  of  the  cranberr>'-vine.    Tamarack  swamp  is  quite  dimcnlt  to  C0u«w 
a  good  <*ranberry-marsh,  but  tho  open  swami)  can  be  cleared  and  couvortod  with 
profit,  if  it  is  the  right  kind  of  bog.    Sage-brush  is  the  most  formidable  pi 
the  cranberry-vino  has  to  contend  witli.      Its  condition  is  as  much  bcnefiU»  » 
improvement   of  tho  marsh  as  tho  cranberry-vine  itself,  and  will  fully  o 
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round  in  defiance  of  the  vino  if  let  alone.  Hence  its  cncixjachmcuts  most  be  con- 
tantly  guarded  against. 

If  the  marsh  ia  to  bo  planted  with  vines  or  sown  with  seed,  the  sage-brush  should 
o  exterminated  from  the  marsh  so  far  as  is  jiracticable,  since  it  propagates  itself  by 
iickcrs  and  seed.  A  plant  known  as  featherfew  grows  to  some  extent  on  the  margin 
f  nijii-shcs,  and  should  bo  eradicated,  since  it  will  spread  as  the  marsli  becomes  dry. 
.  <l\varf  willow  is  found  on  nearly  all  the  marshes,  growuig  about  one  foot  in  height, 
nd  by  some  is  regarded  as  a  benefit  rather  than  an  injury,  as  it  is  a  slight  shade  to 
lie  cnyi berry-blossom,  which  ax^pears  the  last  of  June  or  first  of  July,  preventing 
li^cbt  from  excessive  heat.  I  know  of  places  where  it  occupies  the  gnmncl  to  a  consid- 
nible  extent,  and  do  not  rejjard  it  as  much  of  an  enemy  to  the  cranberr>'-plant.  I  also 
clievi^  that  if  the  marsh  is  kept  wet  enough  when  the  vines  are  in  bloom,  there  will 

0  no  danger  of  blight,  since  the  vapor  arising  will  tone  down  the  heat  enough  topre- 
(Mit  it.  ()u  the  highest  and  driest  portions  of  nearly  all  cranbeny-marshcs,  wo  find 
lie  (lilltrent  varieties  of  the  willow,  alder,  grass,  brakes  and  other  rubbish  growing, 
lien^  tlio  vino  cannot  fiourish.  The  best  way  to  improve  such  places  is  to  scalp  tho 
mire  surlare  and  bum  ofT,  or  save  to  compost. 

Cranberry  vines  are  readilj^  grown  from  cuttings  or  from  seetl.  Ilonce,  when  tho 
lanAh  is  clean  and  ready  to  be  stocked  with  vines,  it  is  easily  done  by  planting  in 
uy  way,  and  at  any  distance  you  choose,  or  by  sowing  seed  in  early  spring.  Vines 
lanted  tliree  or  four  feet  apart  "will,  under  favorable  circumstances,  cover  the  surface 

1  lour  yejirs.  After  tlie  marsh  is  stocked,  a  substantial  dam  and  waste-gates  should 
(^  built  at  tlie  best  point  at  the  outlet,  to  fiow  and  regulate  the  water  on  tho  marsh, 
he  ^\  alcr  should  be  put  on  about  tho  1st  of  November,  and  drawn  down  to  surface 
t"  marsh  ahout  the  Ist  of  June,  and  as  soon  as  the  fruit  isFct,  it  should  be  lowered  4 
r  5  inches  in  the  ditches.    As  the  crop  apiiroaches  maturity,  continue  to  lower  the 

ater,  and  have  the  ditches  dry  if  possible  at  picking  time,  which  commences  about 
lio  20th  of  fc>eptember.  Picking  is  done  by  men,  women,  and  children,  at  G  shillings 
er  bushel.  AVomen  are  the  best  pickers,  getting  from  three  to  five  bushels  i)er  day. 
•;i  large  marshes,  the  fruit  is  taken  on  a  car  by  rail  to  the  store-houses,  where  it  is 
levatcd  to  the  upper  story  and  run  ott'into  bins.  The  fruit  should  not  be  stored  in 
ulk  to  a  <lepth  that  will  cause  it  to  heat ;  heating  and  sweating  destroy  tho  enamel 
II  the  surface  of  the  berr>',  and  the  fruit  soon  decays.  Hence  they  should  be  stored 
1  shallow  bins,  not  to  exceed  one  foot  in  depth,  and  these  bins  should  be  so  arranged 
s  to  drop  the  fi  iiit  fi-om  tho  one  above  to  the  one  below.  This  will  air  the  fniit  from 
nie  to  time,  and  by  the  time  it  reaches  the  lower  tier  of  bins  it  will  bo  fit  to  barrel, 
'  obliged  to  be  <lo!io  on  accimnt  of  want  of  storage.  In  barreling,  the  fruit  is  first  run 
jrough  a  fanning-mill,  then  poured  on  to  an  inclined  board  andnin  from  thence  into 
aiTcls,  being  examined,  as  they  pii««  along,  for  damaged  berries,  which  should  bo  re- 
loved. 

A  liberal  appropriation  has  been  made  for  a  thorough  geological  8ur- 
ey  of  the  State,  which  is  being  prosecuted  under  tho  superintendence  of 
^rol'essor  Murrijsli.  Tho  work  was  commenced  in  June,  1873,  and  is  to 
e  completed  withiu  four  years.  A  report  of  the  preliminary^  survey  of 
lie  mineral  regions  is  contained  in  tho  present  volume  of  transactions 
t'  the  State  society,  but  unfortunately  it  is  lacking  in  a  map  showing 
lie  location  of  mines  and  minerals,  and  their  nearness  or  remoteness  to 
nes  ol*  transportation.  The  survey  has  already  demonstrated  that  vast 
ejiosits  of  iron  and  other  minerals  exist  in  several  counties  of  tho 
tate,  which  heretofore  have  been  supposed  to  contain  littlo  or  no  min- 
ral  lands.  Coal,  iron,  zinc,  and  lead  are  among  the  minerals  discov- 
Lvd  in  tlie  greatest  abundance. 

The  annual  exhibition  of  the  society  for  the  year  1872  was  held  in 
[ilwaukee,  commencing  on  the  24th  and  ending  on  the  28th  of  Sep- 
Muber.  The  w*eather,  with  the  exception  of  one  day,  was  very  uufa- 
orable,  and  seriously  affected  the  success  of  tho  fair.  Uowover,  the 
isplay  of  stock,  agricultural  implements,  and  productions  was  an  im- 
rovement  on  previous  exhibitions.  Tho  opening  address  was  deliv- 
vvd  by  i\Ir.  B.  B.  Hinkley,  president  of  the  society,  who  stated  that  tho 
ssociation  was  organized  in  1851 — twenty-one  years  ago.  The  first 
xhibition  was  held  in  Janesville  in  that  year.  It  was  a  Sim  affair,  but 
,  iis  the  beginning  of  an  important  work,  and  led  to  the  formation  of 
oiinty  organizations,  many  of  which  have  long  since  eclipsed  the  pio- 
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neer  effort  of  the  State  society.  Since  that  date  fairs  have  been  held 
annually,  except  in  the  years  1861- 62-'(l3,  when,  owing  to  the  occupa- 
tion of  its  grounds  by  Government  troops,  and  the  general  disturbance 
of  social  and  industrial  affairs,  the  annual  exhibitions  were  postponed. 
The  president  thus  alludes  to  the  good  results  of  these  exhibitions: 

llow  successful  tlieso  exhibitions  liavo  Ix'eu,  as  such,  ■\viU  appear  niM)n  an  cxamina- 
tiuu  of  our  anuual  reports.  How  succes.siul  they  Iiave  been,  as  an  iiilluencc,  leadin; 
to  reforms  iu  agricultural  practice;  to  the  introduction  of  better  breeds  of  stock  of 
every  kind;  to  the  improvement  of  farm  marliinery  and  its  general  iiae;  to  the  intinx 
of  immigration  based  on  the  demonstration  tlu\vhavc  made  of  the  fertility  of  our  soils 
the  favorabloness  of  our  climate,  &c.;  contributing  to  tlio  success  of  raUwa>*s  aiidtlw 
necessary  internal  improvements,  stimulating  the  inventor,  the  artisan,  andtho  mana- 
facturerto  greater  etibrt,  and  heli>ing  to  Heciiro  to  ^Viseonsin  a  bi^h  standing  as  anen- 
terprising  and  prosperous  commonwealth — liov/  much  they  bjivo  done  for  the  State  in 
all  tlieso  ways,  can  liardly  be  estimated.  »  *  *  Touching  the  Office  of  the  socim 
as  a  collector,  digester,  and  dilliiser  of  infoiiuatiou  relative  to  the  several  branchatif 
our  State  industry,  I  lind  it  the  more  easy  to  speak  freely  because  that  iuntortautdntT 
has  almost  exclusively  devolved  upon  another  than  myself,  and  for  at  ieastadoziii 
yeara  has  been  so  well  performed  that  none  but  words  of  high  eomuieudation  can  be 
justly  spoken  of  it. 

lu'all,  we  have  published  ten  volumes  of  what  we  call  the  society's  trausactioiis. 

These  volumes,  besides  the  good  they  have  accomplished  at  home,  liave  found  thrir 

way  into  the  leading  libraries  of  the  couutrj-  and  of  Euroj>e,  and  nm  now  eagerly  soojdit 

by  various  industrial  and  sciontilic  societies  and  institutions  in  all  parts  of  the  woiid 
Th<  .      .  ...... 


material  and  even  social  development.  They  also  abound  in  iuf oiinatiou  and  docttief 
of  the  most  universal  api)licatiou.  Together  they  contribute  a  series  of  leiMitstu 
which  any  member  may  properly,  and  with  pride,  assign  a  conspicuous  place  in  bii 
library. 

rinancially  considered,  the  fair  has  been  veiy  successful.  Its  a^ 
nual  receipts  have  advanced  from  a  few  hundred  dollars  to  827,741. 
The  treasurer's  re])ort  shows  this  to  have  been  the  total  amount  of  re- 
ceipts for  1871,  and  that  alter  paying  all  premiums  and  mooting  all  oWi- 
gations,  including  over  $2,600  due  on  real  estate,  there  was  still  left  ii 
the  treasury  a  balance  of  85,954. 

Details  of  important  experiments  conducjted  at  the  university  Ikrmar 
contained  in  this  volume  of  transactions,  but  are  noticed  elsewhere  ii 
this  report. 

VEIlMO^'T. 

The  annual  report  of  the  Vermont  State  Board  of  Agi'iciiltui'c, 
ufacturcs,  and  Mining,  for  the  year  1872,  is  one  of  nunsnal  iutei 
The  volume  is  well  i^rinted,  contains  734  pages,  and  is  replete  ^ 
articles  of  great  value  to  the  people  of  the  New  England  States.    It  in 
l)repared  and  arranged  by  Professor  Peter  Collier,  secretary  of  the  bo 
and  jninted  under  his  direct  sui)erviaion. 

The  law  creating  the  State  board  Avas  approved  November  22, 181 
and  the  first  meeting  held  thereunder  took  place  in  Burlington  ou  ^ 
19th  of  January,  1871.    At  this  meethig  the  organization  of  tiie  1 
was  completed  by  the  election  of  Professor  Peter  Collier,  of  the 
Agricultural  College,  as  secretary.    At  the  second  meeting,  held  E 
nry  0, 1871,  the  secretary,  at  the  request  of  the  governor,  present 
following  practical  details  of  work  for  the  consideration  of  fhe  b     li: 

Af/riculturc. — 1.  To  su])plcmont  otbcr  or/rniuzntions  for  similar  objects  in  the 
so  far  as  wo  inny  do  ko  niul  preserve  our  iiulividnality,  but  to  Kiippbmt  uotliinir.    ^ 
co-oporate  v.illi  county  and  town  sociotios,  and  througli  thciii  M^ciiro  no 
and  syHtoniatic  plan  of  work  tIirou«]jliout  the  State.    3.  To  suggCHt  to  dairjAu- 
er8,  an<l  stoek-breedei*8  certain  deiinito  experimental  pn»blciUB.    4.    To  pit> 
lyses  of  all  fertilizers  (natnral  or  artiiicial)  for  sale  tlifoni^hout  tho  State,  i 
them  lu  full  with  thoir  i*clativo  and  commercial  values,  and  to  securoprutec 


AU*i**' 
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frauds  by  legislative  or  other  action.  5.  In  accordance  witli  the  provisions  of  the  act, 
to  hold  at  least  one  annual  meeting  at  some  central  point  in  the  btate  lor  the  purpose 
of  discussion  and  the  reading  pf  papers.  6.  Under  the  auspices  of  the  local  8;)cietie8 
and  co-operating  with  them,  to  hold  meetings  of  the  boarti  from  time  to  time  in  the 
various  counties,  of  the  same  general  chai-act^r  as  the  State  meetings. 

Snggestions  relating  to  the  manufacturing  and  mining  interests  of 
the  State  were  made,  and  the  plan  of  the  secretary  was  then  adopted. 

In  accordance  with  the  fifth  and  sixth  suggestions  meetings  of  the 
board  were  held  during  the  years  1871  and  1872  at  Saint  Johnsburj^, 
Brandon,  Eandolph,  Biulington,  Middlebnry,  Moutpelier,  Saint  Albans, 
Newport,  and  Craftsbury.  The  meetings  generally  were  well  attended, 
and  the  discussions  participated  in  by  many  of  the  leading  agriculturists 
and  manufactiu'ers  of  the  State.  From  three  to  five  sessions  of  the  board, 
of  several  hours'  duration,  were  held  at  each  point.  Each  essay  was 
prepared  especially  for  the  occasion,  and  was  generally  followed  by  a 
more  or  less  lengthy  and  animated  discussion.  At  the  first  meeting  of 
the  board,  while  its  object  and  aims  were  under  discussion,  President 
Buckham  said: 

III  the  case  of  any  industry  whatsoever,  if  you  can  persuade  a  few  only  of  the  best 
men  in  it  to  biing  their  whole  inteUigenco  to  bear  upon  its  improvement,  upon  the 
perfection  of  its  iirocesses,  the  adaptation  of  natiural  and  mechanical  forces  to  its  uses, 
and  the  incre:tse  of  its  profits,  the  consequence  will  infallibly  be  to  infuse  into  the 
whole  body  a  new  spirit  of  enterimse,  which  in  due  time  will  work  out  the  most  un- 
expected and  gratifying  results.  To  this  point  agriculture  has  now  come.  Never  be- 
fore lias  it  eiili«ted  so  much  intelligence  or  prompted  so  much  inquirj'  and  study  ; 
never  was  the  aid  of  science  invoked  with  so  much  deference  and  docility  ;  never  waa 
there  siieli  eagerness  to  appropriate  any  knowledge  or  exjierienco  which  might  con- 
tribute to  tuiceeya.  And  tnongh  it  must  be  confessed  that  only  a  few  of  the  greatmass 
of  fanners  in  our  countiy  have  as  yet  felt  this  new  impulse,  still  the  best  men  are  all 
thorouglily  awake  and  arc  putting  into  the  work  of  improvement  such  an  amount  of 
brains  and  energy  that  tlie  contagicm  of  their  example  and  the  eloquence  of  their  suc- 
eefis  will  ere  long  bring  over  the  skeptical  and  the  lazy. 

During  a  discussion  of  the  same  subject,  Professor  Collier  called  at- 
tention to  the  fact  that  the  duties  of  the  board  embraced  not  only  the 
promotion  of  agriculture,  but  the  introduction  of  manufactuies  and  the 
devi'lopnient  of  mining.    The  farmer  was  gi*eatly  concerned  in  these 
binnches  of  industiy,  as  they  increased  the  consumption  of  his  products 
and  '^ix\o  him  a  home  market.    Many  farms  embraced  valuable  water 
privileges,  whc^e  vast  quantities  of  unused  force  Avent  to  waste  for  want 
ot  means,  knowledge,  and  energj'  requisite  for  its  improvement.    The 
JState  is  lich  in  minerals  of  great  value  in  the  arts.    The  development  of 
tliis  branch  of  industry  has  been  commenced  with  success,  such  as 
ought  to  encourage  further  labor  in  this  direction.    Marble  and  granite 
of  fine  quality,  slate,  copper,  chromic  iron,  and  many  other  valuable 
minerals  have  been  discovered,  many  of  the  quarries  and  mines  of  which 
are  now  being  worked  with  great  profit.     It  is  his  opinion  that  there  is 
liardly  a  farm  in  the  State  where  hidden  wealth  may  not  exist. 

Dr.  T.  H.  Hoskins  contributes  a  paper  on  the  difficulties  of  fruit-rais- 
ing in  Vermont.    He  di\ides  these  difficulties  into  four  heads:   1.  Diffi- 
C5ulties  arising  from  severities  of  climate.    3.  Difficulties  incident  to  soil 
and  location.    3.  Difficulties  caused  by  insects  and  vermin.     4.  Diffi- 
culties arising  from  the  ignorance  or  the  indifference  of  the  cultivator 
bimselT.    The  severity  of  the  winter  temperature  of  Vermont  entirely 
xcludes  the  cultivatiou  of  the  i)each,  except  in  a  few  favorable  local- 
ties  in  the  southwestern  section  of  the  State.     In  the  northwestern 
^section  the  same  cause  limits  the  number  of  varieties  of  apples  that  can 
e  successfully  grown,  excluding,  among  others,  the  Bsddwin,  Bhode 
iland  Greening,  Eoxbuiy  Russet,  Northern  Pippin,  and  King  of  Tomp 
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kins  County.  The  bliickberry  and  the  foreign  mspberries  require  pro- 
tetjtion  in  \vinter,  as  do  also  grapes.  Notwithstanding  the  extreme  low 
teniijoialiire  of  the  winter  months,  the  writer  is  of  the  opinion  that  there 
is  no  part  of  the  State  too  inclement  to  prevent  a  high  degree  of  ancce^^ 
in  the  cultivation  of  apples.  But  this  success  cannot  be  attained  without 
iutellig;ence  and  experience.  The  same  knowledge,  patience,  and  fikiil 
that  ensure  success  in  other  departments  of  agriculture,  will  equally 
ensure  it  in  orcharding.  The  following  list  of  the  hardier  sorts  of  applet 
is  given,  from  which  the  writer  says  selections  can  bo  made  adapted  to 
anv  section  of  Vermont : 

Summer  apphA.—UQd  Astracliau,  Poacli  Apple,  Ainorican  Summer  Poarninin,  Tetofhlii. 
"Willinni'rt  Favorite. 

Fall. — Diu'licss  of  Oldeiilmrg,  Saint  Lawrence,  Fameuse,  Clydo  Beauty. 

lliutir. — Yellow  15«;llellower,  Tolnian'n  Sweot,  Blue  Pearmain,  lied  Cnnadflf  roiuiao 
CJiisay,  WestlieUl  Seek-iio-fai*tber,  Nortlierii  Spy,  Ben  Davis,  Kibston  Pippins. 

These  are  all  well-known  varieties,  valuable  for  their  market  qualities 
as  well  as  for  domestic  nse.  Currants  and  gooseberries  do  Trell  in  aor 
section  of  the  State.  In  the  coldest  localities  only  the  common  reJl 
cherry  can  be  raised;  but  in  many  portions  of  the  State  the  Dukes  and 
J\loreilo  nourish.  The  lied  Canacla  and  several  blue  and  yellow  varie- 
ties of  plums  seem  to  do  reasonably  well  in  some  of  the  colder  locali- 
ties, while  many  sections  of  the  State  are  admirably  adapted  to  their 
cultivation,  and  were  it  not  for  the  ravages  of  the  cnrculio  could  prodaoi 
them  abundantly  for  market.  The  hardier  varieties  of  pears  endure  the 
winters,  and  in  some  places  give  veiy  fair  returns. 

Tlic  writer  gives  a  list  of  the  insects  and  vermin  which  depredate  od 
tlie  trees  aiul  fruit,  and  recapituhites  many  of  the  old  and  some  of  the 
more  recent  modes  for  their  destruction.  Of  the  difficulties  arising  fm 
the  indiilerence  or  ignorance  of  the  cultivator,  he  says: 

On  this  point  let  ine  say  that  tliero  is  710  diiHcnlty  in  tlio  wliolo  Inuinoss,  fromWgin- 
nin^X  to  end,  that  any  man  capable  of  sneeesrt  in  growing  the  ordinary  crops  and  bnw- 
ing  the  eonnnon  animals  of  the  farm  eannot  easily  snnnonnt.  Of  ooui*8e  cacb  mc 
has  lii.s  peculiar  tastes,  and  is  naturally  directed  by  them,  lint  a  man  can,  if  he  tliinb 
it  desirable,  thoui^h  ho  ha^e  no  tasto  for  it,  become  a-  successful  fruit-grower.  H; 
^vould  not  lind  it  so  easy  and  jdcasant  as  the  man  who  loves  it,  and  1  would  v^ 
advise  such  a  man  to  make  it  a  prin('ii)al  business.  But  there  ia  no  roasou  whybr 
should  not  jicivo  it  sulUcient  attenti(m  to  provide  fruit-  in  abundance  for  family  use.  I 
have  no  tasie  for  horses,  but  I  can  care  for  as  many  horees  as  I  require  for  mv  woiks 
well  as  any  one.  So  tluj  num  who  is  fond  of  horses  ov  stock  can,  in  tlio  samo  Vay,giT 
th(^  needful  attention  to  an  orchard  or  a  fruit-ijardeii.  All  that  is  wanted  is  the  vJ 
to  do  it. 

Tlio  following-  extractwS  are  iiuulo  from  a  i)aper  entitled  *'  Pruit-groir- 
in<?  in  the  Champlain  Valley/'  by  C.  d.  Tringle,  and  I'oad  at  the  iiieet| 
ing  of  the  State  board  at  ^liddlebury : 

'riie  fruit -interest  of  our  valley  bids  fair  to  rival  in  imi)ortaneo  ov«ui  the  dairy-ii-l 
terest,  uov."  so  i)roniinent.  The  lar^e  area  already  devoted  to  orcliaiils,  (cs]iecialiTt 
the  inrnediate  vicinity  of  the  lake,)  and  the  larj::e  returns  niudo  l>y  tlio8o  which  W 
now  come  into  bearinj^.  sn;r:4:cst  a  prosperous  future  for  our  fannoi*s.  Thongh  Mti 
oil  the  northern  limils  of  "bleak  New  Kn«rlaud."  the  valley  of  Lake  Champlaih 
l»>w  and  warm  within  its  juountain  walls.  Secluded  from  the  cold  winds  of  tlie  n*' 
eastirrn  coast,  and  open  (»u  tlu^  south,  throu^L^h  tln^  vaUey  of  the  Hudson,  t«  thofi^ 
inllueiiee-;  of  the  (Julf  Si  ream,  it  enjoys  throuf^h  the  four  summer  inoutlis  a  cH: 
but  little  inferior,  in  it"!  adaptation  to  fruit-^rowinj;,  to  that  of  Central  New  ^ 
'i'rue,  its  area  is  liniiietl,  antl  in  winter,  after  th(^  lak(?  closi's  over,  it  cannot  escap*^- 
1  i;;iorou.-;  frosts  that  l)eh>n.c^  to  its  latitude;  yet  the  hardier  fruits  may  bo  gmwu 
in  such  amount  and  of  such  peculiar  excellenc(^  as  to  insun^  the  valley  u  fair 
amon.ijj  the  fruit -^i-*»win<j  regions  of  thi^  Knion.  "  *"  *  Rut  the  iuquir>*  maj 
laiscii,  *•  Is  not  our  fruit-interest  in  dau'^er  from  western  competition  f"  And  theq* 
tion  wouhl  seem  to  be  answered  atUrmatively  by  the  fact  that  Michi^nu  app  • 
last  fall  v»ere  brouijilt  into  (Uir  ^Slate  and  sold  at  prices  which  caused  our  (rru«„» 
dealers  heavy  losses.    JhiL  another  signilieant  fact  reuuiins  to  be  told.     Tliosef 
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\Iicliii?an  apples  in  this  month  of  January  arc  melting  down  to  a  mass  of  rot,  while 
uir  home-jijrown  fruit,  matured  through  our  cooler  autumn,  opens  nearly  as  fair  and 
u)uinl  as  ^vhen  put  up.  This  fact  gives  our  fruit  an  advantage  which  places  it  ahove 
ill  peril  Ironi  any  competition,  and  assures  us  not  merely  ol  first-rate  profits,  but  of 

?xi.ri'ptio:ial  profits. 

As  to  tlio  proper  time  for  gathering  fruit  tbe  writer  says : 

It  is  well  known  by  observing  horticulturists,  that  winter-fruit  may  become  over- 
ipi)  while  yet  hanging  on  the  tree,  so  that  its  season  is  advanced.  Such  was  the  case 
Ini  in«;  tlie  very  wann  and  late  fall  of  1870 ;  and  the  following  winter  tliei*e  was  a  com- 
)la  int  all  thi<>n;:;h  the  country  that  fruit  could  not  be  kept.  In  some  places  it  was  gone 
jcforc  New  Yeiir.  There  is  a  time  in  the  life  of  fruit  when  its  growth  is  complete— 
ivhvn  it  will  receive  nothing  further  from  the  tree.  It  is  then  tree-ripe.  Shortly  after 
)ej^ins  after-ripening,  a  chemical  change,  whereby  the  starch,  abundant  in  the  nnrii)e 
)r  «>Teeu  fruit,  is  transformed  into  sugar.  At  the  completion  of  tliis  saccharine  change 
he  irnit  is  in  the  best  condition  for  use.  But  almost  immediately  putrefaction  sets  in, 
irst  dissipating  the  volatile  aroma  and  destroying  the  delicate  flavor,  and  finally  con- 
rerting  the  grateful  sugar  into  an  unwholesome  acid  and  consuming  the  very  tiasues 
U*  tlic  fruit.  Though  a  low, temperature  and  dry  atmosphere  may  sometimes  retard 
his  change,  yet  so  easy  and  rapitf  is  itsproffress  that  efforts  to  preserve  the  finiit  after 
t  has  bccdmo  ripe  for  use  are  of  little  avail.  Kut  the  progress  of  the  firet  change,  the 
ifter-ripening,  may  be  so  delayed  as  to  require  several  months  for  its  accomplishment. 
[t  is  (lone  by  taking  the  iruit  from  the  tree  at  the  moment  of  its  maturity,  and  keeping 
t  in  a  k)w,  even  temperature,  in  a  drv,  jmre  atmosphere,  and  secluded  from  the  li^ht. 
bYiiit-houses  are  constructed  where  tiiese  coniHtions  are  secured  almost  in  perfection; 
.vhero  the  thermometer,  for  instance,  does  not  rise  above  34°  for  months  together,  and 
"ruit  kci^t  in  them  has  barely  rii>ened  for  the  late  spring  market. 

Speaking  of  the  Baldwin,  Mr.  Pringle  says  that  in  unfavorable  soils 
md  exposure,  and  at  a  distance  from  the  lake,  it  is  tender  and  short- 
ived,  but  in  the  valley  it  will  often  succeed  if  grafted  in  the  head  of  a 
iardy  stock.  Next  in  value,  and  even  more  popular  because  more  hardy, 
3  the  Greening.  The  King  of  Tompkins  County  and  the  Northern  Spy, 
.ho  hitter  very  hardy  though  tardy  in  fruiting,  are  good  keepers,  and 
ire  freely  planted.  So  of  the  Eussets,  Roxbury,  Golden,  and  English, 
3f  which  the  Golden  is  most  sought  for,  though  the  English  is  regarded 
IS  one  of  the  very  longest  keepers. 

In  a  paper  read  at  the  same  meeting,  Mr.  Z.  E.  Jameson  gives  the  fol- 
lowing account  of  Mr.  Owen  Donegan's  orchard,  with  a  brief  statement 
3f  that  gentleman's  mode  of  planting  and  cultivating  an  apple-orchard : 

In  December,  1871,  I  visited  the  owner  of  the  best  orchard  in  Orleans  County,  Mr. 
3wen  Donei^an,  of  Troy.  Twenty-seven  years  ago  he  sowed  the  seed.  The  small 
trees  were  j;rafted  or  budded  with  hardy  varieties.  Some  of  them  were  transplanted 
several  times  before  they  were  sot  in  the  orchard,  each  time  fjiving  them  more  room, 
lutil  they  were  ten  years  old  when  they  were  set  in  the  orchard,  at  the  distance  of 
20  h\"'2i)  feet  apart,  at  which  distance  Mr.  Donegan  expects  their  branches  to  meet  in 
twenty  years.  Ho  i)refer8  to  transplant  several  times,  as  it  causes  more  small  roots 
near  the  tree,  and  a  tree  properly  raised  can  be  transplanted  when  it  is  an  inch  or  a 
little  more  in  diameter  as  safely  as  at  a  smaller  size.  In  setting  out  a  tree  he  digs  a 
«\-i(le  hole  with  a  hoe  (using  no  spade)  about  8  inches  deep.  He  cuts  off  the  tap-root 
3f  the  tree  every  time,  and  places  the  side  roots  out  horizontally,  lills  in  among  them 
ionio  line  surface-soil,  and  hoes  some  earth  over  them.  Then  he  puts  three  large  stoues 
around  the  base  of  the  tree.  These  stones  settle  the  earth  around  the  roots  and  keep 
llie  soil  more  moist  and  warm,  and  keej)  the  tree  in  its  place,  so  that  no  stake  is  needed 
to  steady  it  in  the  wind.  When  the  ground  is  hard  the  stones  are  i*emoved,  but  are 
•s;])laeeii  jigain  when  the  hoeing  is  tiulshed. 

There  are  about  live  hundred  trees  in  this  orchard  that  bear  fniit,  and  many  small 
r)nes,  and  the  intention  is  to  set  out  two  hundred  each  year  until  the  whole  number  is 
t  welve  hundred.  Then  a  few  spare  trees  will  be  kept  to  fill  the  places  of  those  that 
(lie.  In  i)rnning,  Mr.  Donegan  cuts  down  half  the  yeai''g  growth  in  the  center  of  the 
top  and  th«>se  cross  branches  that  will  be  likely  to  touch  each  other  in  their  growth. 
The  side-hranehes  are  allowed  to  extond  themselves  as  far  as  they  please.  When 
loaded  with  fruit  thoy  bend  down,  almost  or  quite  touching  the  ground.  This  facili- 
tates tlie  picking,  which  is  done  by  hand.  *  *  ♦  All  the  apples  must  be  as  carefully 
handled  as  eg<^s.  They  are  laid  in  a  basket,  then  picked  from  the  basket  and  laid  into 
the  biurel,  which  is  carefully  filled  so  full  that  when  the  head  is  put  in  the  apples 
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imist  be  prosscd  down  :m  iiicli  or  ko.  Tliis  kooiKs  fliciii  fi*oin  moviug  and  bruifflog  iu 
transportation.  Mr.  Donej^an  values  his  roputatitm  Li;;bly,  and  insists  tbat  uonebuf 
pei-fect  apples  bo  iMit  into  the  barrels.  >♦  *  »  Tliis  year  tlio  Bon  Sweet  were  sold  at 
$5  a  barrel  and  his  other  varieties  at  $0.  These  varieties  arc  the  Brown  Sweet,  Fameuse, 
Blue  Teannain,  Northern  Spy,  Jewel  t's  l^ed,  (or  Nodhead,)  and  Yellow  Bell.  He  has 
also  a  few  other  kinds.  His  iibiuulant  ero])  brought  hiin  this  year  ^$i800y  and  he  experi- 
enced no  dilliculty  in  disposing  of  ail  lie  eould  spare,  and,  indeed,  was  so  iinxtortimed 
that  his  reserved  supply  for  lionie  consumption  is  less  than  ho  desires.  Two  yeareago 
the  product  of  his  orchard  sold  for  ^A),  and  for  several  years  the  crop  lias  l>een  almn- 
dant.  *  *  *  The  method  of  cultivation  practiced  here,  was  to  manure  and  cultivaio 
the  ground  for  two  or  three  years,  while  the  trees  were  small,  then  seed  to  grass  ami 
mow  four  yeai"s,  then  plow  aiid  t  ill  two  years,  raising  potatoes  for  a  first  erop  and  wheat 
or  oats  for  a  second ;  then  resecd  to  gi*ass  and  mow  four  years  again.  The  result  is  thai 
he  gets  the  most  fruit  the  tirst  year  he  plows,  and  the  l>est  growth  in  the  tree  the  year 
after  it  is  seeded  to  grass. 

Mr.  E.  E.  Towle  (roiitributes  an  essay  on  tlie  subject  of  tbo  production 
of  grass  for  bay,  and  tbo  importance  and  value  of  the  crop.  He  esti- 
mates tbe  amouiit  of  bay  raised  in  tbe  State  at  1,000,000  tons  per  annam, 
witb  about  tbe  same  amount  of  grass  in  pasturage.  Tbe  more  recent 
method  practiced  for  tbe  laying  down  of  fields  of  grass  is  to  plant  corn 
or  potatoes  one  year,  manure  and  seed  to  grass  with  sowed  grain-cropii 
tbe  next.  Sometimes  oats  are  sown  two  years  in  succession,  seeding  to 
grass  tbe  second  witb  manure.  On  good  grain-laud  tbe  first  plan  is  most 
usually  practiced,  and  perhaps  witb  tbe  best  results,  for  the  reason  that 
tbe  cultivation  and  manure  necessary  to  secure  a  satisfactory  crop  fit 
tbe  land  admirably  to  seed  down  to  grass.  Where  gi*ass  is  the  principal 
object,  and  a  meadow  needs  reseeding,  if  tbe  soil  is  mellow  and  free  fi^ 
stones,  tbe  sod  can  be  nicely  turned  over  and  immediately  seeded  to 
gi*ass,  either  witb  or  without  a  grain-crop.  Where  this  is  practiced  tlie 
ground  should  be  thoroughly  harrowed  and  a  coat  of  fine  manure  applied. 
If  seeded  without  grain,  it  should  be  done  early  iu  autumn,  in  order  to 
secure  as  good  a  growth  of  grass  as  possible  before  winter  sets  in.  This 
should  be  allowed  to  remain  upon  tbe  ground  and  not  by  any  means  fed 
off.  Tbe  grass  will  then  act  as  a  mulch,  protecting  the  young  roots  frcoD 
any  iujurious  action  by  frost,  and  secure  an  early  start  in  spring.  Tim- 
othy, or  berd's-grass,  as  it  is  usually  called,  and  red  clover,  are  the  varie- 
ties principally  sown,  though  other  kinds  are  being  experimented  with. 
Where  good  crops  of  timothy  can  be  bad,  it  has  been  found  that  no  other 
kind  will  answer  so  well  for  bay;  but  this  is  not  always  the  case,  espe- 
cially tbe  first  year  after  seeding.  Hence  tbe  necessity  of  sowing  clover, 
wiiich  will  produce  one  or  two  good  crops,  after  w^hich  it  will  disappear,  I 
and  tbe  timothy  will  then  take  its  place.  Clover  is  considered  a  gooJ  I 
forage-i)lant,  and  makes  an  excellent  quality  of  bay  when  properly  cured  I 
Its  mechanical  effects  on  the  soil  are  also  beneficial,  as  it  famishes  aval 
uable  material  to  turn  under  for  fertilizing  purposes.  Mr.  Towle  t! 
gives  the  following  directions  for  sowing  seed: 

A  liberal  quantity  of  seed  sliould  be  sown,  as  this  will  bo  found  to  greatly  inipiOT 
the  (nuility  of  tlic  hay.    Where  timothy  is  employed  alone,  from  twelve  to  8ixt« 
quarts  to  the  uciv,  aceordin*;  to  the  nature  of  the  soil,  are  not  too  mucli ;  Romemtia^ 
voeate  a  larger  quantity.    When  eiover  is  added,  a  less  quantity  of  tlio  lli-st  is  xennuK 
perhaps  fnmi  eight  to  twelve  quarts,  and  from  six  to  ten  pounds  of  the  last       '^ 
a  fair  pro]>()rtion  of  each  to  use.     These  seeds  sliould  be  well  mixed,  and  sown  "Wai** 
if  by  hand,  to  secure  an  <?ven  distribution.    A  surer  way  of  doing  this  is  by  wn^  » 
seed-sowing  a]>i)aratus  attached  to  Suiulerlin's  Jield-roller,  which  scattcis  tbe  aw^ 
nnieh  more  evenly  than  can  be  done  by  hand.    Grountls  should  l)o  ready  to  seed' 
grass  as  early  in  the  spring  as  possible!  after  the  soil  is  iu  iit  condition,  in  order  to  ■ 
v.ma  a  good  germination  aud  growth  befon^  the  dry  weather  sets  iu.     A  niodep 
wet  seascni  is  more  favorable  to  a  good  catch  of  grass  than  a  dry  one.     Wheal 
barley  are  better  crops  to  seed  to  grass  with  than  oats,  for  the  reason  that  the  sti^- 
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The  writer  alludes  as  follows  to  Alsike  clover: 

It  is  only  a  few  years  since  the  Alsike  clover  has  been  employed  as  a  forage-plant  in 
tins  conutry.  In  size  and  appearance  it  is  about  half  way  between  the  red  and  white 
clovers.  The  blossoms  are  of  medium  size,  white  in  color,  tinged  with  red,  the  stalk 
slender  and  not  very  tall.  It  is  later  than  red  clover,  andf  rom  this  cause  bettor  adapted 
to  sow  with  timothy.  The  seeds  are  so  minute  that  a  small  quantity  in  bulk  only  is 
necessary  to  sow  with  timothy,  three  or  four  pounds  being  sutilicient,  say  three  quarts 
of  each  to  the  acre. 

Mr.  S.  P.  Joslyn  also  contributes  an  article  on  tbe  subject  of  grass-cul- 
ture. Of  tbe  preparation  of  tbe  soil,  and  tbe  planting  and  treatment  of 
grass  and  meadow  lands,  be  says: 

Our  recent  fi*equent  droughts,  arising  fi*om  a  general  destruction  of  the  forests  or 
nther  causes,  render  deep  cultivation  of  the  utmost  importance  to  the  grass-crop. 
With  it,  and  liberal  manuring,  a  good  grass-crop  may  be  obtained  on  most  soils,  even 
in  seasons  of  great  drou«»ht.  The  man  who  insisfs  on  shallow  cMltivation  must,  just 
so  long,  follow  the  skinning  system.  One  writer,  who  believes  in  surface-manuring, 
risks  us  to  bo  instructed  by  nature,  in  the  largo  forest  growth  psoduced  by  an  annual 
top-dressing  of  leaves.  Surely,  and  does  not  that  dense  forest  shield  from  the  sun's 
rays  and  keep  the  top-dressing  moist  and  pliable  ?  Whereas  we  want  the  solar  rays 
about  the  roots  of  plants,  and  a  little  artificial  covering  to  keep  the  necessary  dressing 
from  being  parched  by  them.  I  have  used  for  some  lifteen  years,  on  a  farm  located 
on  a  spur  of  the  Green  Mountain  range,  with  a  westerly  slope  and  loam  soil,  neither 
sandy  nor  clayey,  one  of  Nourse  &  Mason's  double-swivel  plows.  It  does  not  turn 
a  flat  furrow-slice,  but  thinly  skims  the  sward,  then  flings  up  loose  earth,  leaving  an 
uneven  surface,  which  facilitates  commingling  of  the  manure  with  the  soil.  I  spread 
a  coat  of  manure  on  the  sward,  and  then  the  work  of  this  plow,  from  the  depth  of 
from  10  to  11  inches,  does  something  toward  mixing  it  with  the  soil,  instead  of  planting 
It  all  below  a  flat  furrow-slice.  Spread  on  another  coat  of  manure,  and  the  liarrow, 
with  the  uneven  surface,  readily  covers  it,  and  it  is  fitted  for  a  crop.  Never  take  off 
but  two  crops  while  under  the  plow.  Seed  with  the  first  or  second,  using  one-half 
Ijushel  of  timothy-seed  to  the  acre,  one's  own  raising.  If  highly  manured,  on  such  land 
as  I  have  described,  no  clover  need  bo  added ;  enough  will  bo  found  in  the  crop.  Thus 
treated,  ground  will  produce  a  good  crop  of  hay  from  eight  to  ten  years  without  plow- 
ing. I  have  plowed  thus  and  spread  aU  the  manure  on  the  top,  seeding  down  the  first 
year,  and  obtained  a  good  cro^)  of  grass,  but  it  wiU  not  hold  out  nearly  so  long.  Avoid 
too  close  or  too  early  cropping  of  the  aftermath.  By  all  means  avoid  overstocking, 
summer  or  winter.  It  is  a  great  bane  to  the  farmer.  Early-cut  hay,  well  secured,  will 
keep  well  for  years.  It  is  sure  to  bo  wanted.  It  will  make  an  independent  man  of 
liiiH  in  a  season  of  short  crops.  The  shallow  cultivators  will  swarm  about  him  like 
l)e(  s  at  such  a  time,  if  ho  has  any  feed  for  their  starving  animals.  I  have  succeeded 
well  witli  top-dressing.  I  have  applied  it  in  early  spring  and  fall.  It  should  bo 
:ipi>lied  befoiv  the  crop  has  much  diminished.  The  quality  of  manure  and  time  of 
:il)plication  are  of  some  moment,  but  to  be  sure  that  it  is  applied  is  of  greater. 

In  reply  to  tbe  question  "  Wbere  do  you  get  your  manure?^  Mr.  Jos- 
lyn said : 

I  have  had  nothing  to  do  with  commercial  fertilizers.  They  may  pay  on  some  soils 
and  in  some  localities;  but  the  best  fertilizer  is  the  brain,  in  securing  all  that  can  be 
inad<>  available  on  the  farm  for  homo  manufacture  of  fertilizers.  For  a  rule,  feed  out 
all  ])voducc  of  the  fnrm  on  the  farm,  if  it  does  not  bring  quite  so  much  ready  money. 
Keep  a  dairy ;  keep  the  swine  at  work ;  yard  the  cows,  or  with  proper  fixtures  stablo 
them,  and  let  them  have  extra  feed.  What  then  will  become  of  the  pasture  ?  Make 
ux>  its  deficiency  by  turning  refuse  mowing  into  pasture,  and  by  entering  partially  into 
the  soiling  system.  It  is  Uius  chiefly  that  I  have  succeeded  in  making  two  or  three 
spears  of  grass  grow  where  but  one  grew  before,  having  raised  two  hundred  and  fifty 
3x-cart  loads  in  a  single  year. 

Tbe  report  contains  two  excellent  articles  on  tbe  subject  of  dairying, 
but  a  lack  of  space  forbids  an  extended  notice  of  eitber  of  tbem.  At  tbo 
meeting  at  Montpelier,  Mr.  Leander  Coburn  read  a  x)aper  on  tbe  subject 
of  tbe  manufacture  of  maple-sugar.  As  in  tbe  manufacture  of  butter 
and  cheese  and  other  articles,  be  was  of  tbe  opinion  tbat  too  much  care 
could  not  be  given  tbe  subject  by  tbose  wbo  desired  to  make  a  first-class 
article  of  maple-sugar.  Like  most  articles  of  tbis  character,  tbe  better 
the  quality  the  greater  the  profit.  From  long  experience  in  the  busi- 
less  he  has  been  led  to  believe  that  continued  tapping  of  the  tre 
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caused  the  sap  to  become  sweeter,  but  as  to  the  extreme  limit  he  was 
unable  to  ^ive  an  opinion.  He  gives  the  following  as  the  main  points 
on  which  tlie  quality  of  sugar  depends : 

First,  tlic  fjwoetncsa  and  cloanliiieBS  of  the  tubs,  and  every  thing  connected  with  tliv 
flii«:far-<)i<  liard,  and  without  tins  requisito  no  ono  can  mako'tho  best  quality  of  bw^si. 
And  I  think  that  tin  tnhs  arc  mucli  better  than  wooden  ones,  for  tin  tubs  are  easiii 
kc])t  clean  and  swi^ct.  The  saii  wiU  penetrate  the  wood  of  tho  wooden  tub,  and  soim 
and  dries  during  tlio  hist  part  of  sugaring ;  and  anotlier  advantngo  tin  haa  over  wood 
is,  you  can  weather  the  sap  earlier  in  tho  morning  froBi  the  tin  tubs  than  you  can  from 
the  wooden  ones.  Most  of  the  wooden  tubs  are  manufactured  of  timber  embraciug  tin- 
sap  as  well  as  tho  heart  timber.  Tills  sap-wood  sours  much  quicker  than  the  heart- 
wood,  so  thsit  heart -tubs  are  ]n*eferable  to  those  containing  tho  sap- wood.  I  noiire 
that  some  use  wooden  tubs  painted  inside  and  out,  and  think  them  preferable  totik 
as  they  do  not  warm  tho  sap  as  much  in  a  sunny  da v  as  the  tin  does,  ami  will  thcrefau 
keep  tlic  sap  lonjjfor  Kwoet;  but  the  fact  is  that  sap  tdiould  not  Btond  in  any  tubs  longi-r 
than  one  ean  hel]),  and  as  sap  can*bc  gathered  from  a  tin  tub  wheuovor  it  is  warm 
enou^rh  for  it  to  run,  and  as  it  will  keep  huiger  in  bulk  if  gathered  when  it  is  cold  tLa: 
it  will  in  tho  sap-tubs,  it  gives  the  tin  tubs  an  advantage  in  this  direction. 

Sap  should  bo  gathered  and  boiled  as  soon  as  possible  after  it  has  left  the  tree^ 
This  is  ono  of  tho  main  points  (ui  which  good  or  poor  sugar  dopouds,  for  the  longer 
sap  stands  after  it  has  left  the  trees,  before  it  is  boiled,  tho  nioi*o  color  there  "irill be 
in  tho  sugar.  Sa]>  should  bo  strained  iK'foro  it  is  boiled,  to  tako  out  all  foreign  iai»- 
stanees.  and  in  boiling  it  one  should  make  it  a  point  to  siiiip-off  quito  often,  as  the  co:^ 
tiimed  boiling  of  tho  same  sweet  for  a  long  time  will  color  it,  and  thoboiliug-appantc) 
should  be  eonstructed  with  s])ecial  reference  io  this  idea,  and  the  simp  should  ttf 
sugared  olVas  soon  as  it  lias  stood  sufhcient  time  to  settle,  and  it  shoold  stand  in tii 
cans,  and  bo  kept  in  a  cool,  dark  place  if  possible.  Sap  cominonces  to  change  as  ami 
as  it  leaves  the  tree,  and  should  therefo^^e  bo  worked  up  as  soon  as  poBsible;  andoB.* 
motto  should  be,  in  making  sugar,  iirst,  clcauliiu'ss,  secondly,  oxpeditionsness.  aoil 
thirdly,  to  got  all  foreign  substances  out  of  it,  and  to  put  uouein,  oitlier  in  boiUugibe 
Rip  or  in  sugaring  oH'. 

During  a  discussion  which  followed  tho  reading  of  this  pajier,  many 
opinions  were  given  as  to  the  merits  of  pans  and  evaporatoi'S  for  redw- 
ing the  sap  to  sugar.    Mr.  Coburn,  who  read  the  essay,  stated  that  he 
always  used  small  pans,  but  thought  that  evaporators  possessed  some 
advantages,  especially  in  reducing  faster  and  nmniug  off  more  quickly, 
but  they  were  not  so  easily  cleansed.   He  used  galvanized  irou  for  paui 
]Mr.  I>isbee,  while  he  preferred  pans,  thought  evaporators  ^ave  a  differ- 
ent 11a  vor  and  color  to  the  sugar  and  sirup,    Mr.  Andrews  said  that  be 
was  able,  with  an  evaporator,  to  produce  two  liundred  pounds  of  sugar 
in  the  same  time  that  he  could  one  hundred  and  twenty-five  with  pan& 
and  that  he  had  never  been  troubled  in  being  run  over  with  sap  siK 
he  had  adopted  thorn.    They  required  a  little  more  care  iu  using 
did  pans,  but  it  could  bo  atlorded.    All  seemed  to  be  agreed  that  ir 
sooner  sap  was  converted  into  sugar  after  it  came  from  the  tree,  the  te 
color  there  would  be  in  the  sugar. 

A  letter  was  read  from  Mi\  llarmon  Northrop,  the  leading  iK>iutS) 
v»'hich  are  as  follows: 

My  Migar-hoiiso  is  on  a  hill-sido,  dng  In,  and  sot  so  that  1  can  drivo  up  and  rnr  *' 
sap  v.ith  a  spout  into  tho  s(orc-tnb.    Have  a  strainer  over  the  top  of   tho  tub.    ' 
carry  ilio  sap  by  spouts  to  all  tho  pans — four  in  numbt^-.    While  boiling  bio  «      • 
slvim  vAi  all  scum  that  risos.     I  mako  my  sirup  tlii<-k  enough  so  that  two  paU      »  ^ 
make  oiio  of  sugar.    I  always  strain  tlio  sirup,  when  taken  o\V,  into  tubn,  tbou  kt 
sot  rlo  (wo  or  throo  <lays  moro.    Thou  when  1  go  to  sugar  it,  I  dip  or  jiour  itoif^ 
fully,  nol  loltiug  any  oi  tho  sodiniont  at  the  bottom  into  tho  sirup.      In  order  tor 
g<u)d  su'^ar  it  is  V(M'y  imp(»rtant  to  boil  the  sap  as  soon  as  ]>ossible  after  it  mim, 
oially  ill  tho  lattor  i)art  of  tho  season.   »Some  of  my  neighbors  ai*o  ffctting  evamii 
I  havo  ha<l  no  ox])ononco  with  thorn.    Jhit  my  opinion  is  that  they  cannot        ' 
good  an  arliclo  in  thorn  as  can  bo  made  in  jians,  ibr  tliis  reason  :  it  ik  sugarod  «• 
any  settling.    1  havo  never  boon  able,  as  yet,  t«»  make  any  sii-np  so  nice  bai» 
thoro  wouhl  bo  a  black,  gritty  sodiuiont  alter  settling  for  a  suitablo  time.    For' 
roason  1  profor  pans.    I  think  it  a  good  plan,  whonevor  the  8ai>  stops  tm 
awhile,  to  turn  tho  buckets  bottom  side  up  until  it  runs  again,  as  it  keeps 
souring. 
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]\rr.  II.  A.  Soule  takes  issue  with  IMr.  ITortbrop,  and  re])lies  by  letter 
to  the  secretary  of  the  board.  This  letter  is  appended  to  the  discussion 
on  the  subject  of  maple-sugar  making,  from  which  the  following  extracts 
are  made : 

AVe  furmovly  uiado  our  sugar  in  kettles,  but  were  among  the  first  to  adopt  the  i)ans 
so  strongly  recommended  by  Mr.  Northrop,  and  maii^  years  ago  had  all  the.  spouts  and 
htrainerH  lie  speaks  of  in  use.  We  spared  no  pains  with  our  products,  and  when  wo 
hi'urd  of  improvements  in  methods  of  manufacture  or  in  apparatus,  wo  invest  igated  ami 
iul()j)ted  any  which  wo  found  valuable.  Wo  think  we  were  among  the  very  Ih-st  to 
adopt  tlie  system  of  boiluig  shallow  masses,  and,  when  the  siphon-system  of  Mr. 
Snu'iul  was  introduced,  we  procured  the  apparatus  and  used  it  a  few  scasoils.  Ily  tliis 
system  the  cold  saj)  was  all  run  into  one  pan,  and  being  kept  by  tlio  siphon-connec- 
tions at  tlie  same  level  in  all,  the  sirup  accumulated  in  the  fourth  or  farthest  pan. 
W c  do  not  hesitate  to  pronounce  this  as  great  an  improvement  upon  ^Ir.  Northrop's 
four-pan  system  as  that  is  upon  our  original  kettle-system.  Meantime  we  were  investi- 
gating the  action  and  results  of  the  "evaporator,"  which  Mr.  Northrop  so  ])ositively 
condenuis  without  a  trial,  and  notwithstanding  we  were  fairly  litted  nj)  with  all  the 
ai)paratns  niuned  above,  wo  became  convinced  that  our  interest  lay  in  discarding  it 
altogether,  and  putting  in  the  evaporator.  Nevertheless,  we  determined  to  move 
safely,  and  took  the  evaporator  only  on  trial  the  first  j'ear,  but  were  glad  to  pav  for 
it  at  tiie  end  of  the  season.  *  ♦  *  Mr.  Northrop  evidently  does  not  undei*stantl  the 
evaporator  system  of  manufacture,  but  supposes  that  the  sap  is  reduced  to  su^ar  at 
one  oi>eration.  We  do  not  know  that  such  is  the  practice  anywhere,  or  that  it  is  i*cc- 
oinmcnded  by  any  one,  but  of  course  it  is  possible,  as  it  is  possible  for  him  to  make 
sugar  at  ono  o])eration  in  his  four-pan  system.  Of  course  the  evaporator  ]»roduct  in 
^uell  case  would  bo  very  much  superior  to  the  other,  and  the  only  serious  obstaclo  to 
the  ])ractice  is  the  presence  of  the  substance  which  was  spoken  of  in  the  after  dis- 
cussion as '•  niter,"  although  it  maybe  a  question  whether,  in  the  entire  absence  of 
that  substance,  it  would  bo  good  economy  to  make  the  sugar  at  one  operation.  We 
usually  let  our  sirup  stand  over  night  to  settle,  but  we  do  not  approve  of  letting  it 
stand  two  or  three  days,  as  recommended  by  Mr.  Northrop.  It  is  well  known  that 
light  and  air  both  exert  unfavorable  influences  upon  sugar-solutions,  whatever  their 
density,  and  Mr.  Northrop's  remark  about  tlio  ni^cessity  of  boiling  8ai>  as  soon  as  it 
runs,  is  true  of  the  solution  in  every  stage  of  the  manufacture.  The  sooner  it  is  manu- 
farturcd  the  more  crystallizable  sugar  can  be  made  from  the  sap,  and  the  less  uncrys- 
tallizable  sugar  drains  out  in  the  form  of  strong  molasses.  Our  sirup  flows  from  the 
evaporator  in  a  small,  steady  stream,  upon  a  sheet  of  thick  flannel,  through  which  it 
percolates  into  the  settling  tub,  leaving  upon  the  strainer  most  of  the  substance 
sj)okeii  of  as  *•  niter,"  the  remainder  of  Avhich  will  settle  in  one  night  as  well  as  in 
one  year. 

Mr.  O.  C.  Wait  contributes  a  paper  on  the  advantages  of  bee-keeping 
III  proof  of  the  assertion  that  bee-keeping  is  prolitable,  he  gives  the 
following  statistics,  gleaned  from  the  proceedings  of  the  American  Bee- 
Keepers'  Association  at  the  meeting  held  in  the  city  of  Cincinnati: 

"\\'o  take  all  the  full  reports  of  those  present  who  had  over  nineteen  colonics  of  bees 
in  the  spring,  numbering  forty  in  nil.  The  united  number  of  colonies  was  4,91G,  of 
which  'J,777  were  wintered,  and  2,139  were  the  increase  of  the  past  season.  The  amount 
of  honey  gathered  was  VM,2V2  pouuds,  which  sold  at  an  average  of  about  29  cents 
per  iioniul.  The  products  were,  ;is  might  be  exi>ectcd,  exceedingly  variable.  Bad 
loc.'itions,  severe  droughts,  rearing  queens  and  multiplying  colonies  rapidly  for  sale, 
all  rrdiiced  the  amount  of  honey  si^iously  from  s*ime  largo  apiaries,  but  wo  include 
the  failures  as  well  as  successes.  The  smallest  quantity  reported  was  five  i)ounds 
\)rv  roloiiy.  froui  Ohio.  Tho  largest,  .7.  W.  llosmer,  of  Minnesota,  was  2^hl\  pounds  of 
(xtractod  honey  from  each  hive.  This  report,  though  unprecedented  and  startling,  is 
from  a  man  of  knowni  integrity,  and  far  advanced  in  both  practical  and  scientilio 
knowledge*  of  bee-culture.  While  living,  as  he  doe^,  on  tho  margin  of  an  immense 
bass-wood  forest,  he  has  very  extra  facilities.  Now,  2,7/7  cohmies  divided  by  10  would 
giv{'  09  old  coh)nies  to  each  pei'son.  Tho  average  amount  of  honry  would  be  H.} 
l)ou!i<ls  from  each  colony,  3,315  pounds  for  each  bee-keeper,  which,  at  2i)  cents  i»er 
])oir.id,  wouhl  amount  to  §971.35  for  honej-  alone;  53^  young  color.ies  at  *«'>  earh 
(oxolusive  of  hives)  would  amount  to  S2G3.G0,  which,  with  about  >:2i)  for  wax  S(>!<1, 
wouUl  make  §*2v?3.r>0,  an  ainplo  compensation  for  the  labor  and  incidentals,  asi<le  from 
permanent  llxtun\«*,  which  ai*o  a  part  of  the  investment  upon  which  we  are  to  i  omputo 
tlie  interest.  As  an  investment,  we  have  C9  prime  colonies  at  $rf  each,  hives  included, 
^oJ;  honey-extractor,  room  for  wintering,  «5cc.,  $48;  making  in  all  8000  invested. 
J^Ci  i'ii)ts  for  honey,  §971.:55,  which,  after  deducting  12  per  cent.  (!$71.ir»)  interest  and 
tiixes,  leaves  $900,' or  150  i)er  cent,  net  profit. 
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The  birds  of  Yermout,  in  their  relation  to  agriculture,  form  the  sub- 
ject of  a  very  able  paper  by  Prof.  George  H.  Perkins.  There  is  only 
room  for  the  following  brief  extract: 

Prohably  very  few  persons  havo  any  idea  what  the  state  of  things  "vrouUl  bo  if  binU 
were  all  destroyed,  other  things  remaining  as  they  now  are.  It  cannot  ho  nnprofitabio 
for  ns  to  devotee  a  few  words  to  this  part  of  our  subject.  Thri*o  are  in  the  State  of 
Vermont  ]»robably  not  less  than  eight  liundred  species  of  Lcpkloptorous  insects  (i.  e., 
the  moths  and  buttertlies,)  and  in  the  wliolo  Ignited  States  there  are  not  less,  probably, 
than  four  thousand.  But  leaving  the  rest  of  the  States,  let  ns  confine  ourselves  to  our 
own,  and  8<»e  what  results  wo  can  obtain.  If  wo  suppose  the  nmulicr  of  species  iu  tbis 
State  to  be  eight  hundred,  the  increase  will  bo  something  like  this:  each  female  bys 
on  an  average  three  hundred  and  lifty  eggs,  but  wo  will  place  the  nnnibcr  at  tbree 
hundred.  Now  sui>pose  that  in  this  year,  1871,  there  exists  only  one  pair  of  oacb 
species,  there  would  be  during  the  year  240,000  eggs  produced,  which  would  develo|h» 
into  240,000  cateii>illai"s.  If  half  of  these  wen)  female«,  next  year  we  should  Iwve 
120,000  pairs  of  insects,  which  would  produce  :k5,<XX),000  of  caterpillars  for  1«?73,  andsu 
on,  so  that  in  five  years  there  would  come  from  the  unchecked  increase  Af  onlvooi^ 
pair  of  each  species  l,21.V0O,000,(MH),00()  of  cateri)illars,  or  200,000,000 for  every  single 
acre  in  the  State.  It  is  true  that  ixa  the  arrangement  of  things  now  is,  not  one  iu  a 
hundred,  if  indeed  one  in  thousands  of  these  eggs  ever  reach  maturity',  but  the  great 
agents  of  destniction  arc  the  birds.  Making  all  possible  deductions  on  account  of  all 
destructive  influences,  <»xcept  the  birds,  we  have  left  a  \OTy  large  figure,  and  if  thiai? 
multiplied  by  the  number  of  pairs  actually  living  on,  and,  as  all  know,  of  somekiniU 
there  arevthousands,  the  product  is  sometliing  appalling.  »  *  *  jf  there  is  a  race 
of  beings  on  earth  which  slnmld  bo  i)rotected  from  destruction  by  its  relations  to  tbr 
general  economy  of  nature,  that  race  is  that  of  the  birds.  Vengeance  swift  and  teni- 
ble  descends  u])on  those  who  will  not  learn  that  they  are  important,  nay,  even  neces- 
sary to  the  success  of  all  agricultural  pursuits.  While  we  may  be  much  aided  by  thcw 
inst^cts  that  destn>y  others  of  their  kind,  v.e  must  rely  chiefly  on  the  birds,  anil  iu« 
doing  we  shall  not  lean  upon  a  broken  reed. 

The  report  contains  a  number  of  well-prepai'ed  papers  on  tke  fertil- 
ity and  exhaustion  of  soils,  rotation  of  crops,  &c.  Perhaps  the  most 
valuable  contributions  to  this  volume  are  the  articles  from  the  pen  of 
Prof.  Samuel  W.  Johnson,  one  on  the  exhaustion  of  soils  and  the  other 
on  a  proper  rotation  of  crops.  A  short  but  comprehensive  artick 
on  tlie  last-named  subject  is  also  contributed  by  Mr.  W.  S.  Thorpe, 
whose  system  of  rotation  is  as  follows : 

I  believe  that  an  eight-year  rotation  might  be  used  with  profit  generally.    Tbi*, 
allowing  1  he  farm  "20  acres  of  woodland,  would  leave  eight  10-acre  fields.     As  laborii 
scarce  and  high,  all  wish  to  manage  with  as  little  help  as  possible.     I  think  on 
account  grass  may  be  grown  with  as  much  jiroflt  as  anything,  so  I  woulcl  ax>ply  j;*— 
to  my  rotation  if  convenient.     This  course,  in  going  around  the  eight  10-ac»li 
in  eight  years,  would  allow  me  to  have  inu^  lU-aere  field  in  corn  or  i*oot8;  waiu* 
year  in  wheat,  barley,  oats,  or  some  other  grain-crop  seeded  to  gi'ass;  the  next  t*c 
years  mowed  for  hay,  an<l  the  next  four  years  in  pastuns    I  think  this  to  be  flbom 
e<iually  <livided  for  the  kt'Cping  of  stock  summer  and  winter,  supposing  the  oinwi 
to  feed  all  the  crops  on  his  farm.    r»y  using  a  rotation  and  feeding  all  our  produce 
the  farm,  I  believe  we  can  ke(»p  two-tliinls  more  stock  than  the  mnjority  of  fsahmn. 
do  at  the  lU'esent  time,  and  farms  would  be  all  under  cultivation.     Wo  should  havi 
icn  acres  in  hoed  croi)s,  ten  acrres  iu  grain,  and  at  a  very  low  estimate  we  shonld  g* 
3(K)  bushels  of  x>otat(M's,  or  1,000  bushels  of  rutabagas  or  mangolds  x>cr  acre  and  fott 
or  five  hundred  bushels  of  grain  annually. 

The  report  contains  inauj^  articles  on  various  subjects  of  in 
which,  lor  want  of  space,  must  remain  unnoticed.    Those  on  the  nuoiiu 
interests  of  the  State  are  valuable,  and  indicate,  as  one  of  the  conti 
tors  tnithfuUy  remarks,  that  there  is  hardly  a  farm   in  the  comi 
wealth  where  "hidden  treasures  do  not  lie  buried. 
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